


NOV a9 is oN x 


. $4.00 per Year. NOVEMBER 4, 1909. Price 10 Conf 


en; a a 


| AMERICAN MACHINIST 


A PRACTICAL JOURNAL OF MACHINE CONSTRUCTION. 


ST. ISSUED WEEKLY BY THE HILL PUBLISHING COMPANY, 
fee Vol. 32. 505 PEARL STREET, NEW YORK. No. 44 


ted. 


vell 
ate 
and 








4 
‘ed. 





site Index to Advertisers and Classified Index Following Reading Matter. 

















a The Universal Drafting Machine 
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For Machining Engine or Pump Cylinders 


or heavy, massive castings that can be handled 
Ban —- on floor plates 
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A Be I] Oring Svard, working on a marine engine cylinder 
The mnenets i Races: Drilling, Milling inal 
Tapping Machine 


Very efficient for doing the above enumerated operations at one setting of work. 
Built in various types and sizes. Stationary or portable. Belt or motor drive. 


Write for Catalog ‘‘Horizontal Boring, Drilling and Milling Machines.” 


NILES-BEMENT-POND COMPANY 


111 Broadway, New York. 23-25 Victoria St., wv Kenton S. W. 
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Underground Pneumatic Postal I[ubes 


Diminutive Subways Which Carry Mail Long Distances. 


Another 


Mechanical Device Putting the Horse out of Business in Large Cities 





B Y 


In these days we are hearing a good 
deal about the digging and building of 
subways for the operation of electric 
trains underground to carry the busy people 
of our great commercial centers. There is 
another form of subway about which we 
do not hear very much, but of which there 
are many miles of underground tubes 
in our principal cities. These latter sub- 
ways are very diminutive in comparison 
to the underground tubes which carry the 
electric trains for passenger traffic, as 
they are only 8 inches in diameter and the 


FIG. T DOUBLE-GATE RECEIVER WITH TRANSMITTER 


cars are only about 2 feet long. Despite 
the small size of these subways and their 
cars, the latter travel at the rate of 30 
miles an hour and the distance between 
stops compares very favorably with the 
distance between express stations in the 
New York passenger subways, something 
over a mile. These small subways are for 
the purpose of carrying mail between the 
different branch post offices of cities and 
each little car is capable of carrying 600 
letters at a time. Their installation is 
rapidly doing away with the once familiar 


mail wagon so it would appear that still 
another product of the machine shop is 
“taking away the job” of the horse. 

For the mail-carrying subways the tun- 
nels are long, bored, cast-iron pipes 8 
inches in diameter, leading under the 
streets so that but few people are even 
aware of their existence. The motive 
power of the postal tubes is not elec- 
tricity directly applied, but compressed air, 
which blows the carriers along the smooth 
interiors of the tubes with scarcely ap- 
preciable resistance. 


Electricity forms the motive power for 
the compressing machines for pumping 
the air in most of the modern stations, 
although steam or any other power can, 
of course, be applied for this purpose. 
The air pressure in the tubes is very light 
compared to most compressed-air practice. 
In few cases does this pressure amount 
to more than 5 pounds, and usually it is 
f 


between 2 and 3 pounds. The work < 
the air compressors consists in drawing 
air from one tube and pumping it into 


another one, the former acting to bring 


R. 5. BA Y A R D 


the carriers toward the station containing 
the compressors, and the other one car- 
rying them away. Each carrier acts like 
a loose-fitting piston in the line and the 
rapidly traveling air pushes it along in 
the tube, the carriers following each other 
in series, separated by an air space of 
definite minimum length. The pressure 
required at the compressors is due mostly 
to the friction of the air traveling in the 
piping, there being but a slight additional 
pulsation as the carrier passes through the 
tube. 





PNEUMATIC POSTAL TUBE SYSTEM, NEW YORK CITY 


Were THEY Go IN New YorK 
In New York within the last few years 
a very extensive tube system has been in 


stalled, although this is not yet complete 


~ TQ 


and many additions are to be made. At 

the present time, as will be seen from 
I 

the accompanying outline map, the tubes 


start from the general post office in the 
downtown office-building district, from 
there leading to various parts of the city 
One pair of tubes goes across the Brook- 
lyn bridge, carrying mail to and from 


Brooklyn; another set forms a loop from 
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the general post office to the Wall street 
station, about half way between Broadway 
and the 
to the 


Battery 


and from there down 
the 


east river, 
Hlouse station on 
back to the 


new Custom 


and finally general 


post office again 
Another 


post office to the 


leads from the general 
Hudson terminals of the 


\nother leads up the 


system 


Jersey City tunnels 


west side of town, passing through 10 in 


stations and finally crossing 


Hundred 


Lexineton 


termediate 
One lwenty-tifth 
Har- 


oft over IO 


over to and 


street and avenue in 


is a distance 
the 


miles an 


lem This 
travel at 


should 


actual traveling, 


miles and = as carriers 
the 


take ab ut 


rate of 30 hour, it 
20 minutes of 
tes 


tube to 


or ‘adding a few minu for transferring 


from one another in 


the carriers 
minutes’ 


intermediate stations, about 25 


1 


from the office 


street 


time general post 
hfth 


than 


actual 


to One Hundred and Twenty 


This is many times faster any 


wagon could ever do it, even 


mail 


if it were an utomobile, and much 


ther the 
could 


1; tter 


quicker than « passenger subway 


or elevated trains carry the mail, 


especially as the would require 
wagon transfer from the trains to the va 


ri IS post offices 
is another svstem 
New York to Grand Central 


Forty 


Phere leading up the 
east side of 
there con 


the 


second street, 


station at 


cross-town line with 


necting by a 


] 


sic under 


Central 


west svstem nd a link now 


construction will go from Grand 


station directly up Lexington venue to 


One Hundred and 


ioin the existing line at 


Twenty-fifth street 


Tw 


accompanying illu 


TooL-PROOF CARRIERS 


strations show 


The 


the general appearance and arrangement 
of the carriers and the transmitting and 


receiving the post office sta 


It is 


apparatus in 


tions said that “gray matter” 


more 


has been expended on the details of the 


carrier than on any other part of the 


1 


mechanism. The carrier must be strong, 


FIG. 2. CARRIER WITH LID OPEN 


not water tight, 
easily opened and closed and so arranged 
that it the 


until its lock is turned, and it should not 


too heavy, practically 


cannot be inserted into tubes 
be possible to turn the lock unless the lid 
is down tight and actual locking insured. 
Furthermore it is essential that the carrier 
locked during transit 


the 


shall remain tight] 

All of 
carrier 
handle 
unlocked position this handle projects out 
of the lid, 


results are secured in 
illustrated Phe 


operates the lid 


these 
pointed 
the 


long 
lock and in 


side the circle making it .1m- 


possible to drop the carrier into the trans- 


mitter. A spring piece on the inside sur- 


face of the lid furthermore prevents the 
turning of the locking handle to the locked 
position unless the lid is pressed down 
tightly to its seat, compressing this spring 
against the shoulder of the carrier, thus 
moving it out of the way of the locking 
The lid swings on a link hinge so 
entirely clear of the 


cam, 
that when open it i: 
mouth of the carrier and a small clip on 
the inside lid surface conveniently holds 
the destination card so as to be readily 
seen. The locking handle is held closed 
by a snap spring and the lid is set down in- 
side the rim of the carrier so that travel 
ing with the lid end behind, the water in 
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small opening in the side of the cylinder 
is uncovered, allowing air to flow through 
a small pipe to a cylinder and piston under 
the scoop of the transmitter, thereby un- 
When this chamber 


entrance of a 


locking the trigger. 
is emptied by the carrier, 


the weighted piston in the cylinder de- 


scends and the trigger in the scoop its 
locked until the weighted piston moves 
up again. The time required for the 


down and up movement of the weighted 
piston determines the minimum time in- 
terval between the despatch of carriers 
and this time can be adjusted by a suit 
able throttle valve. This lock mechanism 
is shown in the drawing, Fig. 5, just under 
the curved receiving trough below the 
letter A. 


There is another form of transmitter, 
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valve so as to again exhaust the air from 
the intermediate chamber, thus releasing 
the upper gate ready for another carrier. 
In this way, as long as the pressure in the 
intermediate maintained dur- 
the the time-lock 
plunger, it is impossible to insert a second 


chamber is 
ing slow motion of 
carrier to follow the first one too closely. 
All valves and pilot valves are ingeniously 
interconnected in such a way that the mo- 
tions must be positive and complete, de- 
pending upon each other and following in 


regular order. 


RECEIVING APPARATUS 
There are two forms of receiving ap- 
The necessity for two forms is 
due to the fact that of the 
office stations are equipped with air com- 


paratus. 


some post- 
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2 pounds pressure to blow out of an 8 
inch pipe, a powerful draft is caused which 
would be very inconvenient, especially as 
the air sometimes contains oil and 
moisture. 


SINGLE GATE RECEIVERS 

Receiving devices for the terminal sta- 
tions are quite simple, as there being no 
pressure above the atmosphere only a 
single gate is necessary to close the line 
and this gate operates more to check the 
speed of the rapidly traveling carrier than 
it does to keep the air from blowing into 
the room. As will be seen from the draw- 
ing, Fig. 5, and halftone, Fig. 9, the gate 
is of the vertical sliding type, lifted by a 
piston in an air cylinder above the pipe. 
The carrier, traveling at the rate of 30 

















| 
= 































shown in Figs. 7 and 8 which is a little 


more elaborate than this one, and which ts 


more positive in its action, In this latter type 
between the gates 


the intermediate Space 


is normally subject to atmospheric pres- 
sure only. The carrier is inserted through 
the upper swinging gate and the closing 
movement of the gate itself opens a pilot 
valve which in turn moves a plunger slide 


valve, causing the admission of air to the 


intermediate chamber. When the pres 

sure has become equalized with that in the 

pe line the lower gate opens as before 
I 


and by its closing motion a pilot valve 


an oil-controlled plunger, serving 
down. At 


causes 


as a time lock, to move slowly 


the end of its slow travel the time-lock 
plunger trips a small valve to throw air 
pressure to move back the main = slide 


awe cas 





FIG, 5 
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Swinging Gate 
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The 
which are not supplied with compressed- 


pressors and some are not. ones 
air power constitute way stations in the 
line while the power stations are termin- 
als. The difference is that at the termin- 
als the pressure in the receiving tubes is 
reduced practically to atmosphere and the 
opening of a gate to allow of the dis- 
charge of a carrier does not cause any air 
under pressure to be blown into the room, 
while at a way station, the conditions are 
different, for the air at that point is at 
least 2 pounds above the atmosphere. This 
is because the air is passing by this sta- 
tion on its wav back to the terminal sta- 
tion where again its pressure will become 
Although 2 pounds pressure 
is not excessive, it that 
a gate is suddenly opened allowing 


atmospheric. 
will be realized 


when 


x 
SINGLE GATE RECEIVER AND TRANSMITTER 
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hour, the left 
around the gradual bend shown in Fig. 5 


and after it passes the first upright pipe, 


miles an comes in from 


which is a grated by-pass leading down to 
the compressor suction, the air in front 
of the carrier is almost completely trapped 
This 


trapped air acts as a cushion which im- 


in the pipe by the carrier itself. 


mediately slows up the carrier so that its 
velocity is not too great to enter the post- 
office The cush- 
ioned which 


room without damage. 


air builds up pressure 


is delivered through a pipe to a_ small 
the top of the 
valve This plunger 
balanced by air at practically 
pressure on both sides, but the slight in- 


plunger at main slide- 


chest. is normally 


atmospheric 


crease in pressure due to the advancing 
carrier and the trapped air moves this 
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plunger over, releasing a trigger which in 
turn allows a spring to push down the 
main slide valve controlling the gate cyl- 
inder. When this slide valve has been 
pushed down, the piston in the cylinder 
lifts up and rapidly opens the sliding gate, 
ailowing the carrier to be blown out into 
the room by a small amount of pressure 
which is created in the tube by throttling 
the outlet pipe. The carrier strikes 
against the cushion at the end of the 
trough table shown in the drawing and 
rolls toward the front, where it is picked 
up by the mail handlers. 

As the carrier passes beyond the gate 
it lifts up the trigger B, Fig. 5, which 
causes a little latch, shown above the 
trough, to be drawn backward and up- 
ward and after the carrier has passed out, 
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transmitter, simply to insure that each 
motion is complete in its turn before a 
second operation takes place, thus mak- 
ing the control entirely positive. 


DousLe GATE RECEIVERS 


Figs. 1 and 6 show the general appear- 
ance of the intermediate or closed re- 
ceiver. Here it will be seen that there are 
two gates and their object is, of course, to 
allow of the delivery of the carrier with- 
out allowing the air from the pipe line to 
blow directly into the room. Only one 
gate opens at a time, and the first one 
closes again before the second one opens, 
thus forming an air lock on the end of 
the pipe line. 


As with the open receiver the operation 











end of the tube with sufhcient torce to 
deliver it into the trough. 

As before, the expelled carrier operates 
on the trigger shown above the trough 
which admits air behind the plunger of the 
main slide valve, reversing its action. This 
reversed position of the main slide valve 
pushes down the piston closing the right- 
hand gate, and when this has become 
closed, a port in the side of the cylinder 
controlled by the moving piston throws 
air on the cylinder of the left-hand or 
first gate, causing it to lift up and be- 
come open again so as to receive another 
carrier. When this piston has reached 
the top of the cylinder air is admitted to 
the small plunger over the trigger above 
the receiving trough, causing it to  be- 
come disengaged from the valve there situ- 
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B drops down again, causing the latch to 
push against a small valve. This valve 
admits air below a plunger, again pushing 
up the main slide valve against its spring, 
reversing the action of the piston and 
again closing the gate over the end of the 
receiving tube. When the plunger of the 
slide valve has reached the top of its 
travel a port in the side of the cylinder 
is uncovered which controls air leading to 
a plunger in the small cylinder C. This dis- 
engages the little latch there shown, 
allowing the first balanced plunger which 
operates by the cushion air to return to 
its former position to hold up the main 
slide valve, thus leaving all the parts in 
normal condition for the reception of a 
second carrier The object of all the 


interdependent actions is, as with the 





is by the trapping of air by the advancing 
carric a In the closed-receiver type, how 
ever, the first gate, which is shown to the 


left in the drawing, stands normally open 
and the air is trapped in front of the car- 
rier between this gate and the final one 
at the right [he increase in pressure 


of the trapped air overbalances the plunger 


as before, which releases the spring of 
the main slide valve whose movement 
causes the cl sing f the k ft-hand gate 
When this gate has reached the bottom 
of its travel, a port in the side of the cylin- 
der controlled by the piston throws ait 
pressure on the cylinder of the right-hand 


or final gate, causing it to lift up and 
open, while a small bypass delivering a little 
air to the lock space behind the carrier 


causes the latter to be expelled from the 
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FIG. 0, DOUBLE GATE RECEIVER AND TRANSMITTER 
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SCC l v ) e carrie s} yt 
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CARRIER IN PLACE 


each station. There was at first devised 


a machine for switching the carriers auto- 


matically; that is, it was so arranged that 


certain carriers would pass by the station 


without tripping the mechanism, but by 


electric contacts certain other 


carriers 
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caused the tripping mechanism to change 
the direction of the piping in the station 
to deliver carriers for that particular sta- 
One of these switch- 
halftone, 


Wall 


tion automatically. 
ing machines is shown in the 
Fig. 10, installed in the 
street station in New York. 


which is 


It was decided, however, that the de- 
their 
It was 
found to be much simpler to either end 
the tube 
station, or 


vices were not necessary and ad- 


ditional expense was not warranted. 
division at each intermediate 
clse to employ the closed re- 
ceivers in intermediate stations, as de- 
scribed, using the two gates. 

Fach carrier as it 
any station is marked by the dial on the 


is despatched from 


end to indicate for which post office that 
meant. As the 
into the station, the handler notes the dial 


carrier is carriers come 


and drops it into the transmitter leading 


to the station where it should go. Very 
little time is lost in this way, and con- 
siderable complicated mechanism is 


avoided. Furthermore, there is a card in- 
side of each carrier which designates its 
destination. Missending is of rare occur- 
rence. 

both oil and 
water; the oil comes from the compres- 


and the 


Lubrication is secured by 


from the 
The 


car- 


sors mostly water 


moisture in the compressed | air. 


hearing rings near the ends of the 


riers do not tightly fit the tube so the car 
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rier is really traveled along in the current 
of rapidly moving air with scarcely any 
difference in pressure on its two sides. It 
is something like blowing leaves or bits 
of paper in the wind 


HUNTING THE “BLocKks” 


Once in awhile a carrier becomes stuck 
in the line due to some dirt or foreign 
substance having fallen into the tube. This 
is evidenced by two things, first of course, 
the carrier does not appear at the other 
end and second the air pressure at the 


compressor ends begins to build up. The 
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ing the pressure, the location of the car- 
rier can be roughly determined between 
any two of these bleeder valves. Also 
by counting the number of revolutions of 
the compressors it is possible to measure 
the quantity of air pumped into the tube 
to raise the pressure from any one figure 
to another. Calculations are made from 
this which with a little arithmetic quickly 
determines the volume of the tube _ be- 


tween the compressor and the blocked car- 


rier. Knowing the volume and the diam- 
cter of the tube a little further calcula- 


tion soon determines the length or the 








compressors are so arranged that a con 
siderable increase in pressure can be de- 
livered by them and it usually suffices to 
thus build up the pressure, forcibly ex 
pelling the carrier past the obstruction 
It becomes necessary sometimes, however, 
to dig up the tubing from the street and 
extract the carrier in this way althoug 
this does not happen oftener than once in 
two years. When it does happen it is 
highly desirable to know just about where 
the carrier is stuck and this is found at 
the present time by numerous convenient 
methods. 

First at short intervals there are bleeder 


valves in the pipe located at street man- 


holes and by trying these valves and not- 


FiG. Y SINGLE-GATE RECEIVER 


distance from 1] mpressor to the ca 
rier. 

When the positi of the blocked car 
rier has been determined the next opera 
tion is to remove one of a series of sp 
cial sections of the tubing which are mad 
for easv removal. the fl inges being bolte d 
together and the alinement instead of 
being ny ic terbore soi the rest ! 
the tubes. being secured b means i 
dowel pins in th nges. It is also at 
ranged that each curved piece may lx 


easily removed in this same way by tak 


ing out the bolts and dowel pins and from 


these openings long rods are run in, the 
carrier hooked and drawn out. With or 


1 
dinary pre cautions the delays from 


07 


blocked carriers are not very serious as a 

rile, and in the meantime the mail is 

either sent by some other tube route or 

transferred from some near station by 

wagon, When it is considered that a nor- 
— 

l 


mal day’s work from the general post 


office in New York 1s over 10,000 carriers 


and each carrier is capable of holding 600 
letters these occasional delays are indeed 
a negligible percentags It is further fig 


ured that between 40 and 50 thousand car 
riers are despatched from all New York 


! 1 


post ofhces in 24 hours lhis includes all 


rehandlings and as there are only 1400 





carriers vice it shows that y 
xceeps ¢ ‘ v ( tin ] rake S 
the complet ircuit many times a day 
RECORDING LocKs k REGISTERED LETTERS 
R vistered n i] sent in special | cked 
sacks whi t nside f the carriers and 
the hocks on thes acks, just as with or- 
inary registered mail sacks, are equipped 
witl nberi device which changes 
every time tl k is opened In this 
way by taking triplicate copies of the 


number shown by the lock when sent from 


any one station to another it is quickly 
possible to determine whether or not this 
sack has heen opened in the meantime 
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MANY FoR EACH STATION 


T 
JUST SO 


All the 


by a special telephone system so that 


connected 
the 


different stations are 


foremen are in direct communication with 


each other. A certain schedule is also ar- 


ranged so that each station is supposed to 


have on hand a certain number of car- 


riers at each particular hour of the day. 
In this way it is assured that no station 1s 


take 


the quantity of mail as it fluctuates from 


without carriers enough to care of 
minimum to a sudden maximum when, 
the afternoon mail begins 
this 


as in all cities, 


» out. In order to maintain 
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total number of carriers in active service 

at any time. 
“WINDJAMMERS” 

rule 


Compressed air is furnished as a 


by reciprocating compressors of special 
design for the low pressures to be handled. 
Some of the machines lately installed in 
Philadelphia are of the direct-connected 
electric type with small engine-type mo- 
the compres- 
The 
inlet 


tors mounted directly upon 
sor shaft without gearing or belting. 
air valves on these machines, both 
and outlet, are of the mechanically oper- 


ated, rolling type, with double ports. In 
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seen 


1) 
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SWITCHING MACHINI 


New York of late, some positive blowers 


t the rotary type have been installed and 


erate pressures usually re- 
excellent results 
ré eighteen post 
by the pneumati 
shown on the ac 
there are two in 


equippe d 


ta and drawings thanks are 
the New York Pn 


ny, which h 


umatic 
the contract 
' 

es 
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Measuring Appliance to Test the 
Alinement of the Axes in 
Bevel Gear Frames 


By W. 


POCKRANDT 


It is general bevel-gear practice to test 
their accuracy of meshing before one 
builds them into a machine. This testing 
that 
gears will run together freely in the ma- 
for the for the supporting 
shafts can be made incorrectly. 

It is therefore, to test 
the housings or frames for the bevel gears, 


for 


is not sufficient to insure the bevel 


chine holes 


also necessary, 
whether they possess the essentials 
proper meshing of the bevel gears they 
hold. 

An appliance which serves this purpose 
By its use 


are to 


will be herewith described. 
can be determined: 

1. Whether the axes of both bearings 
for the bevel-gear shafts lie in a plane or 
the extent of the deviation. 

2. Whether the axial plane lies parallel 
to the base plane of the bevel-gear frame 
and the distance 

3. The distance from the point of in- 
both from the front 


face of the bearing. 


between them. 


tersection of axes 

The appliance consists of two cylindri- 
cal bars, of which one carries on its end 
at right angles to its own axis a microm- 
whose measuring surface is 
the 


axis of 


eter 
located with zero 
the the 
second bar has on one end a section of a 
than 180 
shows in all 


screw, 
accurately 
The 


point 


upon other bar. 


cylinder of somewhat less de- 


grees, whose inner corner 
positions the axis of the bar. 
The bars are used with bushings the out- 
side diameter of which corresponds with 
the 


and the inner with 


holes 
the 
the measuring bar, and are usable for dif- 


the diameter of in the frames, 


outer diameter of 


ferent axis angles. 
To test whether the axes of both holes 
whether one over the 
the 


the bars are 


intersec RS oF 


goes 
the deviation, 


the 


other and amount of 


holes in 


inserted in the 


manner shown in Fig. 1. If the positions 


of the axes are right, so must the meas- 


screw stand at zero, when it rests on 


ring 
inner corner of the section 


the 


cylinder 


on the end of other bar. Otherwise, 


one can determine by adjusting the screw 


the extent of the error and therefrom cor- 
rect the holes, or the arrangement in which 

frames were bored. 
In order to test the 


the 


the 
the 
the 

the base 
plate 
1e help of measuring blocks and the 
the 


parallelism 


of 
of 


plane 


with 


axial plane with base 


frame, the frame is placed 


plane resting upon a_ surface and 


with tl 


micrometer screw distance between 
the surface plate and the axes is measured 


Fig. 2). 


axes 


ree points (see 


to whether the are at right 
1 


» each other, the following meas- 


rents can be taken: The distance of the 








ie 


“SG 
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intersection of the axes for the front face 
of the bearings in the frame is measured 
by means of the micrometer screw with 
the use of measuring blocks in the manner 
shown in Fig. 3 (as a corollary thereto, 
can be determined the distance to the 
point of intersection of the axes for bevel 
gears located from the rear boss face of 
the frames). 

By the use of a suitable test bar in 
place of one of the regular bars, can be 
determined further by this same appli- 



































FIG. 1 
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A Shrink Fit Problem 
By G. J. LEMMENsS 


I recollect that there appeared some 
years ago in the columns of the AMERICAN 
MACHINIST a number of articles and a 
censiderable amount of correspondence on 
the subject of shrinkage and driving fits 
I have not the exact data which | be- 
lieve were finally arrived at, before me. 
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thick and have to be carefully ground in 
ternally before shrinking, with a final lap 
ping after the rings are shrunk 1n place 
A slight deformation would not be seri 
ous, since if necessary the tubes could be 
freshly ground to remove this. It is im 
portant, however, that after once grinding 
there should be no “aging” effect which 
to disturb the true form of the 


will ten 
inside. The whole may possibly have to 
stand a fairly high temperature ultimately 


It appears to me therefore that the prob 




















FIG. 3 
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APPLIANCI 


ance, whether or not both axes stand 
exactly at right angles to each other (see 
Fig. 4). Both measuring surfaces of the 
special bar must lie, in this case, exactly 
uniform to the bar in the second hole in 
the frame. 

The excellence of the appliance, which is 
from Ludwig Loewe & Co., Berlin, Ger 
many, lies in its many side applications, 
and especially in the accuracy of measur- 
ing through use of the micrometer screw, 
so that one can discover not only errors, 
but their extent. 


FOR DETERMINING ACCURACY OF BEVEI 


] should be very glad if any of your read 
ers can offer suggestions with regard t 


the following problem: 


I have to shrink a number of rings on 
to steel tubes about 4 inches in diameter 
I propose that the rings and the tube 
shall be as far as possible of the same car- 
bon content and general composition. I! 


should be glad to know what would be a 
safe allowance to make in machining the 
inside of the rings and the outside 
the tube in the following circumstances 


The walls of the tvbes are about '% inch 
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hinery int the United States for eight 
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Large Portable Shapers at 
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Morton Draw Cut Shapers in Use as Portable Tools for Boring, Mill- 
ing, Shaping, Etc., at Allis-Chalmers Company's West Allis Plant 





B Y 


One of the most interesting features 


ff modern machine-shop practice has beet 
the development and use of the portable 
draw shaper, with boring and milling at 
tachments, built by the Morton Manufac 
turing Company, such as the accompanying 
illustrations show. 

seen machines of 


In igs. 1 and 2 are 


this type built seven years ago for one of 
the largest machine shops of the country ; 
and in contrast with these are presented 
the fr 


of a much larger machine recently 


nt and rear view, in Figs. 3 and 4, 
con 
structed for the same works. This em- 


hodies such improvements as a constant 
study of operating conditions during five 
years, both by the designers and the users, 
has resulted in suggesting. Some idea of 
the evolution from the earlier type may be 
gained by comparing the illustrations; and 
the importance of these will be brought 
out in detail in the following description. 


In the later model the provisions for bor- 


ing and milling are permanent features 
of the machine, so that the parts and 
tools merely need adjusting to position. 
These are a distinct advantage over the 
original type, where these were separate 
parts and had to be replaced for each 
operation requiring them. 

he stroke of the new machine its 7 feet. 
Its bed is 18 feet long, with 12 feet of 


and the column is 15 feet high, 
feed The 
1 boring is 8 inches diam- 


sicle feed: 


permitting 10 feet of vertical 
internal arbor fi 
with a special spheri- 


eter and it i tted 


al boring he: dl 


Cue SHAPER MECHANISM 
lhe shaper mechanism has a double 
disk friction feed, with instantaneous 
change by tappets for vertical and hori 
ontal movements. ‘The power hoist and 
side traverse movement are operated by 


an independent  direct-connected motor 


furnished with reversible controller, and 
so arranged as to give a good rate of speed 
in hoisting the apron or in moving the 
column sideways on the bed. Having a 
separate motor for this service was not a 


feature of the original machines, but it was 


early found to be very desirable and has 


since been incorporated in a number of 
those that had previously been put in ser 


yice 


The reciprocating motion of the ram 
is obtained by open and-cross belts and 


hy two improved disk friction clutches that 
The 


return and the cutting speeds vary 


act very positively machine has a 


quick 


from 15 to 30 feet per minute. 


>. R. > T 


lhe bed of the machine is provided with 
open slots for the purpose of receiving 
bolts te 
floor plate after it has been set in position 
This is plainly shown 


secure the entire apparatus to the 


by the shop crane. 
in Fig. 1, which is a portable machine that 
is bolted to the floor; 
fastened to the top of the column enables 
it to be lifted the 
Here it is shaping up the bearing of an 


Allis shop of 


a shackle securely 


and moved by crane. 


engine frame in the West 


O N E 


nished with a truck built on anti-friction 
lines, and runs on a steel track for carry- 
ing a portion of the weight of the column, 
so that the strain will not come entirely 
on the bearings on the bed. 

The speed-changing device enables three 
or more changes of cutting speed to be 
had at the will of operator, which, 
when used in connection with the 
able-speed motor drive of 3 to 1, or from 


the 
vari 


4o0o to 1200 revolutions per minute, gives 








FIG. I EARLIER TYPE AT 


the Allis-Chalmers Company. Fig. 2 shows 


another view of the same job and the 
bearing is machined all over with one 
setting of the machine: i.e., the vertical 


and bevel sides of the inside, as well as 


the bottom, and the top, sides and bosses 


on the outside 


The column is very rigid to resist 
strains, with the base or saddle cast 
thereto, making them one piece. It is fur- 





WORK ON 








BEARING 


ENGINE-BED 


a wide range of cutting speeds. The con- 


tinuous-feeding mechanism is driven di 


rectly from the same source of power 
The gears on the rear end of the ram, 
as shown to the right of Fig. 1, are so 


arranged that they may be easily discon 


nected when desired. A_ friction clutch 
is employed so that the countershaft may 
be stopped instantly at any part of the 


stroke without stopping the motor. 
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equipment available in the same shops. 
Vhis would probabl ld true of any shop 
where similar work is done, 

In Figs. 3 and 4 are shown two views 
of the shaper as it is being used in con 
junction with thre other p rrtable ma 
chines, all four machines being fastened 


1 } 1 . ot 


to the iron floor plate and working on the 
casting at the same time The shaper is 
machining the bearing inside and out, 
while two other machines, one at each end, 
are drilling holes and a special machine is 
turning and facing off the end, as shown 
to the right of Fig. 3. Fig. 6 shows the 
shaper milling a gas-engine bed, milling 


being one of the important feature of 





this machin 


BorInGc «np M . \TTACH MED 











The boring and milling attachment cor 
sists of ah llow ar rp 1 iro he 
Square ram and journaled at the front end 
with bronze bushings which are made ta- 
pering to compensate for wear, the rear end 
being bushed wit! ) } verfectly 
straight. r) front end of this arbor is 
threaded, 1 pitch square, tor the purpose 
of receiving milling cutters and such other 
tools as m d, whil the reat 
FIG. 2. ANOTHER VIEW OF EARLIER TYPE OF MORTON SHAPER end is ipp 1 wit! 1] rain f veat 
ing that sed and thy rnals lined 
SHAPER GROUPED WITH THREE OTHER been put to a great variety of service, and)  yith Pronze bushis Benen 1 pplied 
MACHINES they have earned their original cost many to this train of gears by a spline shaft run 
During the period in which these ma- times in the saving effected over what ning parallel with the ram 


‘hines have been in operation, they have would have been possible with any other lhe feeding mechanism is provided with 
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FIG. 3. MORTON SHAPER AS ONE OF FOUR TOOLS WORKING SIMULTANEOUSLY ON ONE CASTING 
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change-gear feed, giving ten changes. This 
is reversible so that the column may be fed 
in either direction on the bed, or the sad- 
dle fed in either direction on the vertical 
column, continuously, for face milling, ete. 
In respect to each of these features con- 
siderable improvement has been effected 
in the new machine 


| he 


milling and cutting slots in spherical sur- 


steel head, designed for boring, 


faces from 34 to 58 inches in diameter, as 


Fig. 6, is provided with two 


shown in 
swivel arms for carrying the cutters and 


with an automatic feed. The essential 
parts are clearly shown and they insure 
the absolute accuracy of the work and 


enable it to be done in a reasonable time. 


COoOUNTERBALANCE 
Special attention should be directed to the 
the type, 
which is so arranged as to make as near 
the 
The air for this counterbalance 


counterbalance of pneumatic 


a perfect adjustment of saddle as 
possible. 
is furnished to the cylinders shown on the 
back of the shaper in Figs. 3 and 5 by 
an automatically controlled air compressor 
driven by an independent motor, as shown 
in Fig. 8. Being automatically controlled, 
is used as occasion re- 


be seen, the top of the 


only as much air 
As 


compressor forms the base of the motor, 


quires. may 


making a very compact unit such as can 
be readily mounted on the column of the 








ANOTHER VIEW OF 
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FIG. 5. MILLING GAS ENGINE BED 


The working parts of both 
and 


machine tool. 


motor and are inclosed 


thorough lubrication is automatically ef- 


compressor 


fected from an oil reservoir in the base. 
With this there is also furnished a pneu- 
matic governor, as shown in Fig. 9, the 





FOUR TOOLS WORKING SIMULTANEOUSLY AT 


November 4, 1909. 


service of which is to keep the air pres- 
sure in the storage reservoir within a fixed 
limit by breaking the circuit to the motor 
of the compressor when the desired pres- 
sure of air has been reached in the reser- 
voir and to start the compressor again the 
instant it falls below a specified minimum. 

Jeing automatic in its action, this en- 
tire compressor unit requires no attention 
while the tool is in operation, and it ob- 
viates any danger either of air failing or 
of its reaching such a pressure as to sud- 
denly throw the counterbalance up, some- 
thing which happened with the original 
type. The device is suited for operation 
under any conditions of machine-tool ser- 
vice where a supply of compressed air 
needs to be kept at a predetermined pres 
sure and intermittently renewed. 


OPERATION OF COUNTERBALANCE 


The governor possesses so much of in 
terest, in itself, that a detail view of its 
wcrking parts is shown in Fig. 9. When 
the pressure in the cap chamber 4 below 
the hard-rubber diaphragm 8B increases, 
the piston G is forced upward, compress- 
The hammer £ being 


ing the spring D. 
ferced by the piston rod past the dead 
center and actuated by a spring F in 


housing, G delivers a sharp blow to the 
ycke H the contact arm /, 
through which the current is opened and 
The copper contacts J are quick- 


carrying 


closed. 





ALLIS-CHALMERS COMPANY 
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ly separated and the arc extinguished by 
the powerful magnetic field. These cop- 
per contacts are of liberal area and the 
contact arm / is made of spring phosphor 
bronze and well insulated. The pole pieces 
of the magnetic blowout are also _pro- 
tected by fireproof insulating shields 

\s the air pressure is reduced, the com- 
pressed spring D starts to return to its 
former position. The piston rod again 
comes in contact with the trip hammer E 
and reverses its moment. The carrier H 
being carried over the center line of the 
pivot point by the hammer, returns with 
a snap action by reason of the springs F 
and A and closes the circuit. This quick 
action is important, as it reduces arcing 
to a minimum. It may be observed, also, 
that the contact arm is pivoted in such a 
nanner as to give a wiping action to the 
copper contacts when the switch closes. 
The yoke ‘is firmly held in either open or 
closed position by the compression spring 
K. The maximum pressure desired may 
be obtained by adjusting the screw Q 
which acts on the washer Fk 











FIG. 0. BORING HEAD OF SHAPER AT 





AMERICAN MACHINIST 773 

















FIG, 7. MOTOR-DRIVEN AIR COMPRESSOR I M'NTERBALANCING 


} 


Che quick-break mechanism is mounted 


upon trame /. which is fastened to the 


ee a main body M. Blowout coil N and th 


aa me 





WORK 


fireproof insulating barriers O are 
mounted upon an insulating block P 
which is attached to the frame / he 
compression springs / and K are _ pro- 
tected by brass tubing and are interchange 


able without affecting the calibration of 


the governor | he leads are brought 
out through insulating bushings in the 
governor trame and all working parts 
are easily accessi)! lor inspection or re 
pairs The vyovernor may be set, by means 
7 | 


oT screw (/ tor any pressure petween 15 


pounds and 100 pounds and may be made 
tc operat with a pressure variation of 
trom 10 to 25 pounds, as is desired 


It will be noted that this governor is 


free from objectionable valves, ports, sole- 
noid operating coils and other features 
which have proved sources of trouble in 
air-compressor governors The current i 
made and br s shown above, | 
snap action within the influenc: ft a 
strong magnet eld. tl] reduc th 
arcing at the contacts to a minimum. Th 
switch is oper ited entirely by a di pl ragm 
and the probability of leakage of air, or 
the failure of the governor to maintain its 





working margin, due to friction of a pres 


sure piston, is eliminated. For machin 
tool service the device presents particular 
| 


advantages, inasmuch as it relieves th 
operative of the necessity of watching his 
supply ofr compress 1 air and enables him 
to concentrate attention on the work 
Thus it is also being used on a Sellers 


planer at Allis-Chalmers’ West Allis plant 


SUMMARY 
The principal value of this tool lies in 
the ibilit of the om rative to get at places 


in large work which could be machined 


YN ENGINE-BED BEARING with a standard tool only by means of a 
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special rig or would require the services 
of a skilled workman manipulating a 
pneumatically driven hand tool. They 
also save a great deal of costly hand labor 
which formerly had to be performed at 
the place of installation. 

Among the services which are typical 
may be mentioned the following: Facing 
the inner edges of the round column 
frames of heavy vertical engines; boring 


large bearing representing an odd seg- 


ment of a circle; milling out pockets ex- 
tending under the bed of a long, heavy 
machine; cutting slots in a cylindrical sur- 
face which would be out of range of any 
other tool, finishing off a single casting 
of too great length or of too eccentric 
lines to be worked upon by a standard 

















a 
FIG. 8. PNEUMATIC GOVERNOR FOR AIR 
planer; reaching projections on either the 
exterior or interior of large castings 
which are so situated as to be ordinarily 


inaccessible except to hand tools; and a 
vreat variety of unusual operations such 
as will probably occur to the mind of any 
practical machinist, foreman or superin 
tendent who has read the foregoing. 

lhe machines will not, of course, per- 
form miracles; nor, on the other hand, 
n there be any economy in using them 
for operations that are suited to a stand- 
urd tool already installed; but for large 
achinery building shops, where a great 
leal of work that is out of the ordinary 
usually exists, they are certainly worth 
ronsidering 


rhe portable draw shapers shown in the 
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FIG. 9. 


accompanying illustrations, and specifically 
described above, were all built by the 
Morton Manufacturing Company, Muske- 
gon Heights, Mich., for Allis-Chalmers 
Company, Milwaukee; and the air com- 
pressor, pneumatic governor and motors 
are of the latter’s own manitfacture. 





The Cost of Manufacturing Gate 
Valves in a Municipal Ma- 
chine Shop 


The Boston Water Department main- 
tains a machine shep in which for many 
years past gate valves, hydrants, corpora- 
tion cocks, stop-cocks and various miscel- 
laneous supplies have been manufactured, 
gates and hydrants repaired, and miscel- 
laneous work in drilling pipe branches 
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DETAILS OF COUNTERBALANCING GOVERNOR 


and other machine-shop work carried on 
In connection with their general investiga- 
tion of the department made by Metcalf 
& Eddy, of Boston, a report was made re- 
garding the work done on the above men 
tioned shop. From this report, which has 
just been published, the following facts 
have been drawn: 

For two years prior to the report this 
shop employed a force of about 27 men, 
not including the blacksmiths or the engi 
neers and firemen who ran the boiler and 
engine furnishing power. 

In the year 1907 the total cost to the 
city of the articles manufactured in the 
shop exceeded $38,000, the cost of the re 
pair work was nearly $3500, and of drill 
ing pipe branches and other miscelianeous 
work over $2000—a total cost to the city 


of about $44,000 for the year 
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COMPARISON OF VALVE COSTS—BOSTON WATERWORKS 1907 
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It is evident from a glance at the cost 
figures that the resulting cost of the gate 
valves, the principal articles of manufact- 
ure, was much greater than trade prices 


for the same sizes of valves. 


APPRAISAL OF THE PLANT 


1 


The machine shop was established in its 
present location about 16 years ago, and 
most of the machinery was installed at 
that time. In order to be able to judge of 
the value and condition of the equipment, 
as well as the amount of depreciation 
which should annually be charged as a 
part of the cost of the manufactures and 


1d ap 


repairs, the plant was examined a 
praised by Charles T. Main, of Boston. 
[he valuations found by Mr. Main may 
be summarized as follows: 
Approximate Present 
Item. Cost. Value, 


Buildings, including only 
space occupied by mach- 
ine shop for work on 
valves and hydrants.... $15,000 $11,650 


Power plant and shafting 5.400 1.800 
Machine tools, etc., first 

entities: S60nn6 4000084 ka 11,400 5,400 
Machine tools, etc., second 

PGP ccoce once eseseess nee 4,300 1.800 
Blacksmith tools, etc...... 1,300 500 
Pattern shop....... WO 500 


ee $41,300 $21,650 


MeEtTHOopsS OF DETERMINING CostTs 


The report of Metcalf & Eddy regarding 
methods of determining costs is a com 
mentary upon the mis 


an imperfect accounting system rendered 


all the more pertinent by the _ political 
conditions and influences. It was found 


that careful shop records had been kept of 


the time spent by the men upon each ar 
ticle m fact l, and also records show 
ing the cos f the rough castings b g] 
from private parties under contra \t 
the end of ea year these C4 Is w { 


summarized to show the cost of each 


ticle manutact ired Phe accounts, \\ 
. + lot | — 
ever, we In npit since OF 
account of any cost to the « n 1 
rticles im ques other I 
stock and of d t | r : 
s 6 , 1 , 
holidays and er lost time 
men were paid, was t 1 
was the cost of superinté ] 
} ] 
es , , 
ScTV ict tueci, enginecrs ( 
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il Tac t 1 7S rec 
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‘ 1 it 1 a dow 
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expenses, tncreased the labor cost of man- 
ufactures by 80 per cent. In other words, 
the actual cost of labor (including general 
expenses) in the manufacturing work 
was really 93 per cent. greater than that 
shown in the books of the department 
Finally, it was necessary to add the an 


iual amount of intcrest and depreciation 


upon the plant employed in this work, 
amounting to $2881 per year. These fixed 
charges were apportioned to the variou 
items of work the shop 


[he principal item of work in the shop 


(about 37 per cent. in value) was the 
manufacture of gate valves, ranging from 
3 to 24 inches in size. Larger valves than 
| j } | . 
24 inche Ss, when fre juired, were lit inde 
contract by private concerns, since the de 
partment shops were not fitted with tools 
of sufficient capacity to handle then 
hese valves were built upon special d 
Stor prepared 4 + noimeer 
‘SiS | Cparea ry \ ( Cl ( vl ‘ | 
designs are excellent, and experience wit] 
the valves in operation has been very fa 
vorable. The desiens differ consid ] 
trom those of any commercial val\ 1po! 
the market, and have been used, with C 


casional modi cations and improvements, 


from the establishment of the waterworks 
Out of the 10,000 valves in service 
only n insig propor re ; 
, 
other patterns 
The Bostor rwo! valves w 
] ley , | 
nt ‘ al iT cl: ‘ » CX I i\ 1 
ter! ’ alth igh ( d t eb bel 
terially in weig esp ly in the smalk 
$1zes fr n he I pat 
tern of one « ] \ \ 1 
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VeT ( Sl le rf r , 
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CHART OF PRICES 
The accompanying chart shows 
First The cost to the Boston Wate: 
Department, in the year 1907, of each size 


of valve manufactured is obtained from 


the department's books 
: on , 
Second [he true cost of such valves 
fter adding labor cost of holidays and 


sick leave, shop superintendence and shop 


, 
administration, and interest and deprecia 


tion chargé pon shop d plant devoted 
? this ’ 

Phi d | I Met op it 
waterwork gat tne last yur 
chase wit! ‘ h purchase 
(It 1 noted 1 st of thes pur 
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along the line was found to be at least 25 
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urning Forges and Heaters 


Forges with Openings on One or Both Sides or on Top, and Their Install- 
ation. End Heating and Tool Dressing Forges. Ladle and Torch Heaters 





EDITORIAL CORRESPONDENCE 


In the steady advance in the 1improve- 
ment of machinery and apparatus that has 
been going on for years, the old coal, char- 
coal, or coke-tired blacksmith’s forge with 
dirt, and 
handworked 


its accompanying smoke, gases 
foul and its 


has given way to 


odors, bellow >, 


furnace forges that are 


practically as clean as the machines in 
the machine shop. 
the 


ments the fuel has been changed, and the 


In making much-needed improve 


coal with its dirt, smoke, etc., has been 
abolished by substituting gases of different 
kinds and oil in its place. As well as 


making the forges clean and pleasant to 


or gas-fired forges and one that could not 


be accomplished with the old forge. 


SINGLE AND DousLE OPENING FORGE 
FURNACES 


In Fig. 1 is shown two styles of the 
most common type of forge furnace, one 
of which has the opening on one side only, 
and is used for heating small pieces, or 
the ends of larger ones. The other has 
an opening on both sides, opposite each 
that 


through and heated in the middle. 


shoved 
This 


opening is left 5 inches high on this size 


other, so long bars can be 


steel plate so that the operator can work 


in comfort. 

The details of the construction of the 
double-opening forge is shown in Fig. 2. 
The single-opening forge is practically of 
the same construction with the exception 
that the one opening is closed up with fire- 
brick and forms the back of the furnace, 
while the sheet-metal heat protector and 
air blast removed from that side of 


the forge. 


are 


Top-sLot AND END-HEATING Forces 
For work which cannot be readily han- 
dled in the above forges an adjustable top- 





: 























SINGLI 


operate, the change has made a consider 
the fuel bills. Fuel oil, 
which is the product used in the forges 


and heaters herein described, has proved 


able reduction in 


itself to be one of the cheapest fuels, and 


has thus supplanted the coal-fired forge 


in many places. 


These styles of furnaces have another 


advantage over the coal-tired forge, which 


is that they can be heated to any desired 


temperature, and that temperature main 
tained permanently by setting the valves 
which admit the oil and air to the burner. 


This is a verv desirable feature of the oil- 


AND 


DOUBLE OPENING FORGE FURNACE FOR END A 


of furnace and it can then be bricked up to 
make the opening small enough to suit 
the work. Burners located on 


end of these forges, so that the chamber 


are each 
will have a uniform heat its entire length. 

A double steel plate is located above the 
opening to protect the operator from the 
heat of the furnace, and in conjunction 
with this an air blast is sent through the 
pipe that comes up through the floor and 
runs along the entire front of the furnace 
immediately below the opening. This air 
blast the 
through the opening up the back of the 


drives heat which might come 


- 


ND CENTER HEATING 


slot furnace like the one shown in Fig. 3 
is manufactured. An adjustable clamp for 
holding the brick which covers the opening 
is furnished with this forge, and the open- 
ing can be made any size suitable for the 
work. As will be seen, these forge fur- 
naces are simple in construction, easy of 
control, taking practically none of the 
operator’s time for that part of the work, 
and are made so that nearly any kind, size 
or shape of piece can be handled. 

In Fig. 4 is shown an end-heating fur- 
nace fitted with a door which can be raised 
or lowered to open or close the furnace. 
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C.L. Burner 
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Front Elevation 


FIG. 2. 


INSTALLATION OF ForGES 


In Fig. 5 is shown the method of install 


ing these furnaces with their apparatus 


As will be seen, the two 


pipes are laid under the floor, one to d 


for oil and air. 


liver the oil and the other the air blast, 
and the furnaces connected up to these. 
While this is the best method, if condi 
tions are such as to make it desirable 
these pipes could be carried to the ceil- 
ing instead of under the floor. Gases 
such as natural gas, coal 


producer gas, etc., can be used in these 


gas, water gas, 
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Plan of Brickwork 
around Vent. 
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DOUBLE-OPENING FORGE FURNACE SHOWING PIPING FOR OIL 


AND 





American Machinist, N.Y. 


AIR AND INTERIOR ARRANGEMENT 
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AND AIR FURNACE USING OIL FOR FUEL 





% 


zs y, 


‘d 


ha ae 
> 
* 


\y 





AS >. 


FIG. 3. ADJUSTABLE-TOP SLO1 


OIL FORGE FURNACE 














FIG. 4. END-HEATING FORGE FURNACI 
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POOL-DRESSING FORGE FURNACI 


same forges as readily as oil by changing 


the burners to those that are suitable. 


The most important thing is to see that 


they are properly installed, as the air and 
fuel pressures must be steady, uniform 
and voluminous enough to give the forges 
their proper temperature and maintain it 
at the point desired. This, of course, va- 
ries with the kinds of material to be 
heated 

Where accurate temperature control is 
not necessary and pressure under 14 0z. 
will suffice, the steel fan or positive blower 
that will give the proper volume will 


Where pres- 


sures from 2 to 5 pounds are required the 


maintain a uniform pressure. 


positive blower is needed and when an 
air pressure above this is necessary the 
compressed-air plant will be needed. In 
some cases good dry steam will give better 
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results and effect a saving in the fuel. The 


quantity of fuel needed varies with the 


temperature required, material treated and 
speed at which it is handled, but the fuel 
always be uniform. For 


pressure must 


the oil 5 pounds pressure is sufficient. 


BURNERS 


an important 


economical pre xluction of 


» be used is 


The burner t 
factor in the 
work with these forges, and therefore it 
have one burner that 
Whether high 


steam is to be 


is not practical to 
will do all kinds of work. 
or low-pressure air, or 
used for the blast, makes 
the kind of burner that should be used to 
with the mini- 


a difference in 


get the greatest efficiency 
mum fuel consumption, as well as the tem- 


perature that it is necessary to maintain 


ir. the forge, and the nature of the work 
that is to be done 
By Fig. 6 is shown a tool-dressing forge 























PIG 7 WIRE-BRAZING FURNACH 














FIG. 8S. 7 


BE-BRAZING FURNACE 
furnace that has been designed especially 
for shaping up lathe or planer tools or 


pieces of a like character and size, whether 


they be made of high speed or carbon 
steel 
BRAZING FURNACES 
The same company also makes a line 
of brazing furnaces, the types of which 


are shown by Figs. 7 and 8. Fig. 7 shows 


the wire-brazing furnace and the crank 
to the right operates a clamp that holds 
one wire \ clamp is also located on the 


opposite side of the furnace, so that the 
two wires can be held in perfect alinement 


be held 


can be 


] 
} 
i 


if desired or the other wire 
by the \ trolley 


brazed every three minutes with this style 


can 
operator wire 
of furnace, the necessary heat coming out 
through a hole in the top of the furnace 
The tube-brazing furnace shown in Fig 
8 is designed for brazing brass, copper or 


steel tubes. The burner discharges a rib- 
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HEATER 


FIG. 9. GAS-FIRED LADLE 
bon of clear hot flanie from the top, down 
upon the tube, with an inclination toward 
the rear; the place to be brazed being 
near the front in full view of the operator. 
The bottom of the chamber may be raised 
cr lowered to accommodate different sized 
tubes by the small wheels and screw un- 
derneath the furnace. Valves for control- 
ling the temperatures are located at the 
operator's left hand and within easy reach. 
Thus the operator can regulate the fire to 
suit his work and draw the tubes forward 
without changing positions. The escaping 
gases pass out the rear end and warm up 
the incoming tubes, as well as making it 
comfortable fér the operator by conduct 


ing them away from the front 


HEATERS 
heater 


ladle 


that is simple in design, does not take up 


In Fig. g is illustrated a 


much room and yet does the work per- 


fectly. It can be used with either city or 


bg 
| Stop Cock 
‘ts — a a 


— 
me 
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FIG. 10. GAS-FIRED LADLE HEATER 
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FIG. II. PORTABLE HEATER AS 


natural gas. lig. 10 is a line cut showing 
the details of construction of the same. 
The portable heater made by this com- 
pany is shown in Fig. 11 as it is being 
used to heat the heads of rivets before 
cutting them cff to repair the locomotive 
boiler shown. ‘The pipe to the right of the 


tank 


mixed with the fuel before it leaves th« 


supplies compressed air that is 


l 


SED ON BOILER REPAIR WORK 


torch. This portable heater is useful in 
many ways and in this instance it effects 
quite a saving in time by heating the rivets 
before they are cut off, as they are tough 
and hard to cut when cold. 

The Rockwell Furnace Company, 26 
Cortlandt New York, are the 


makers of the above described forge fur- 


street, 


naces and heaters. 
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DOUBLE BOILER 





RADIAT 


firebox plates, and admits plates up to 2 


Double Radial Drill for Boiler 
Plate Work 


By I. W. Cuupp 


On page 396, of Vol. 32, Part 1, wi 


be found an illustration and account of 
German drill specially designed for dril 


ing holes in locomotive fire 


This machine is supported on feet at one 
at 


end, and by a slide secured to the wall 


the other. 


1 


As an example of a British method of 


dealing with much the same problem, th 
illustrations here given show a doubl 
radial drilling machine, which was 1 
some little time ago by 


quirements of Be 
locom ‘tive engineers etc., Gortor 


. M 
1 


ana Carrie 


chester. It is motor-driven, 


a double set of 
lig. 1), while the German machine ha 
six spindles, and is single onl) 

he Spencer machine was specially co 


structed for drilling holes in boiler an 


fect long by 10 feet wide. It is used, it 

f ct, to drill Vv" pl: tes at a time places 

under templet lwo beds are employ: 
ut 30 fect long, having square edges, 


VOX plate $s, etc, 


James Spencer & 
Co., Hollinwood, Manchester, to the re 
ef, Peacock & Co., ] td . 


spindles, 10 in a (se 
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3 feet 1 inch wide across the top, 1 foot 
4 inches deep, and placed 9 feet 1% inches 
between the inside edges. These beds are 
connected by five cast-iron cross girders, 
On top of the 
longitu- 


each planed and T-slotted. 


cross girders are carried three 
dinal rolled steel joists provided with angle 
brackets for supporting the plates while 
being drilled. Then each bed carries an 
adjustable saddle and pillar, with radial 
arm arranged to swing in a _ complete 
circle, the jibs being 7 feet 11 inches long, 
the extreme radius of the outer 
spindle is 7 The pillars are moved 
along the beds by rack and pinion, by 


and reversible power motion. 


so that 


feet. 


hand 
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13/16 inches pitch, 14 threads, 
The dis- 

longitudinal 


ameter, 10 
gunmetal spiral wheels. 
tance from the top of the 
joists to the spindle ends in highest po- 
The spindle ends 


and 


sition is 2 feet 3 inches. 
steel 
Each 


are enlarged and have renewable 
bushes to receive taper-shank drills. 
arm also carries at the back a saddle and 
drilling head fitted with a steel spindle 
2% inches in diameter, having 14 inches 
range of feed, and driven through spur 
and bevel gear in the ratio of 4 to 1. This 
spindle slides in a cast-iron sleeve, which 
runs in a phosphor-bronze bearing, con- 
ical, with adjustment for wear. 

The larger spindles are for boring and 
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course, machine cut, and of steel where 


necessary, and the principal bearings are 
bushed with gunmetal. 





Re-alinement of a Shaft with 
Conical Boxes 


By Jonn E. Sweet 





In designing a lathe with boxes coni- 
cal outside and drawn in a conical seat, 
the question came up as to how the shaft 





Each arm has planed sides fitted with 


adjustable saddles. The front saddle car- 


ries four drilling heads, each with a steel 
spindle, 2 inches in diameter, the minimum 
distance between centers of spindles being 
6 in 
steel-wire cord and weight, and has hand 
feed of steel 


rack and quadrant, the self-acting motion 


ches. Each spindle is balanced by 


and _ self-acting 9 inches by 


being worked by double worm wheels and 


the end of 


ratchet disengaging motion at 


the arm. Ball washers take the end 
thrust Each of these spindles is driven 
by equal gears and by long, quick-pitch 
steel screw (see Fig 2) 25% inches in di 





2. ANOTHER 





VIEW OF THE DOUBLE RADIAL 


DRILI 


trepanning, while the 2-inch spindles will could be brought back into proper aline- 


a feed of 4 inches a 
the 


cut 1™%-inch holes at 
Each half of 


independently, 


machine is 
the 
spindles of each arm slightly overlap so 


minute 
worked and outer 
as to cover the center of a plate 10 feet 
The for 


driving by 514 


machine was designed 


inch belt on 3-speed cone 


wide 


pulley, 1914 inches to 25" inches in diam- 


a driving shaft which is carried 


eter, on 

down the center of each bed As used, 
however, a 15-horsepower motor drives at 
the end of each bed The makers, how- 


a motor carried on a bracket 


All gearing is, of 


vet. prefe r 


tt iched to ¢ ich pillar 


ment when worn up or sidewise. The 
correct thing to do is to monkey with the 
headstock ; this that is 
feasible, nor would it be in the case of 
so this scheme pre 


but in case not 


most American lathes: 


sented itself Put the worn box on a 
true mandrel and redress the outside and 
draw it farther in the seat. This might 


necessitate the cutting a little off the small 
end or the wrapping of paper around the 
outside. This by might bad 
practice but it is what wise sellers advised, 


some seem 


and we never seem to question whatever 
the sellers do 
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Some Interesting Chucking Work 


By Joun Goetz 


The following illustrations show some of 
the methods used in the chucking depart- 
ment of the Kempsmith Milling Machine 
Company, Milwaukee, Wis., and which 
considerable attention 


seem to. attract 


from visitors. 

The first operation of turning a bevel- 
gear blank is shown in Fig. 1, where the 
piece of stock is delivered to the machine 
cut off at the right length and held in a 
chuck for turning up the hub. An al- 
lowance of 1/32 inch in length is made 
for finishing. 

The machine is a plain turret lathe with 
the tools shown bolted to the faces of the 
turret. The tool-holding fixtures allow 
the use of full-sized lathe tools, 14 by I 
inch in section and made of high-speed 
steel. These can be readily adjusted so 
that the cutting points will come opposite. 
Tapered steel wedges having fine teeth 
which engage similar tecth in the holding 
fixture enable the adjustments to be read- 
ily made. 

[hese side tools reduce the stock from 
334 to 23¢ inches in diameter, for a dis 
tance of 113/16 inches. The blanks are 
then drilled and reamed, the first opera- 
tion taking 8 minutes in all 

Fig. 2 shows the same blank reversed 
in the chuck and having both the face and 
the back angles turned by the two tools 
shown in the cross slides. This completes 
the roughing of the blanks, this end re- 
quiring an additional 2 minutes for chuck- 
ing and turning. The blanks are now key 
seated if this is required, or a 5/16-inch 
hole drilled in the end for driving while 
being finished. 


A Novet MetuHop oF DRIVING THE WorRK 


A chucking piece 4 is screwed on the 
nose of the lathe spindle, its front end be- 
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FIG, 3. FINISHIN« 


° 
ing bored to a taper and having a key way 
cut for holding and driving the arbor B 


The tapered hole can be easily ground 


true at any time, and insures perfect aline- 
ment for the arbor. The blank to be 
finished is held in place on the arbor by 
the nut shown and driven by the key, 
while the end of the arbor runs in the 
hardened bushings shown in place, and in 
practice is held in the shank. of the finish- 
ing-tool fixture /7, The tool in H/ finishes 
the hub to within a grinding allowance of 
¢c.o15 inch and the forming tool F, 


oper- 
ated by the cross slide, finishes the face 
and back angles of the blank. This re- 
quires 334 minut making a total of 
1334 minutes for the whole blank. 


MAKING A CENTER CLAMP BLOCK 


In Fig. 4 is seen the first operation in 


making milling-machine center-clamp 





THE 





GEAR ON, AN ARBOR 


block, which is of cast iron This is 


} } 


chucked by the hub and rough bored with 


a four-lipped high-speed drill D which 


, ’ 
also acts as a pilot to steady the turning 
+ I] } 


tool // during the roug 


1 turning. 7 


hole is first rough bored at a high speed, 


and the speed then reduced for turning 


the outside diameter with the tools shown. 


[hese are rough forming tools fastened in 
the holder #41. The turret is then turned 


to the next position, which is the three- 


lipped finishing drill D1, after which it 


1s reamed i he 


running in the hole which has already 


been drilled and reamed. The total tim 
is 9'4 minutes 


In the next operation the center block is 
chucked on the straight portion, as show: 


i 
in Fig. 5, in soft jaws which are trued 


for this purpose 
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2 TURNING THE OTHER EN! 
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FIG, 4. TURNIN¢ A CENTER CLAMP BLOCI FIG. 5. TURNING THE BACK SIDE 
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FIGS. 6 AND 8 TOOLS FOR REVI AND SPUR GEAR BLANKS 



































AND QO TOOLS FOR WORM GEARS AND COLLARS 
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for holding them steady while in the work, A’ Gearless Positive Speed Chang- similar spider with pairs of cross-bars 18 
although these pilots are not shown in the : . and 19. At its other end 6 carries a crank 
illustration. A roughing cut is taken by a Ing Device 17 similar in shape and dimensions to 
tool m the cross slide, after which the ———— crank 16. Blocks 8 dg 1 upon the 
work is all formed by the cutier shown “ pins of the slide i e slots 
This operation takes four minutes, mak = ny 3 between the er i8 and 19, resp 
ing a total of 134% minutes for the piece Che si nying illustrations, Figs. 1, tively Blocks t p the 

Fig. 6 shows the tools used in tinishing 2 and 3, show EERO Peene ere which gives pins of the cran! | slide 1 « slot 
the bevel-gear blank, shown in position at 'W Postlve spec ds forward and one  jetween the ct 20 z p 
the left and right. These need little ex speed backward without the use of gears tively is r ' 
planation, except to point out that these the forward speeds are a direct drive and, erweig ( ( 
gears have a three-jawed clutch milled @ 4+ © ! reduction be d the reverse ts It will ( t t iou 
across their face and are 3.041 inches out 3 to 1 reduction e device ts appli ule ( “ ( il 
side diameter. They are finished, includ cither to automob marine work, Th espect ’ t ecti ’ 
ing chucking, in 9 minutes each Parts OPeration Is sin t Or planeta { ( eld 
finished in this way are afterward put on &€#T>- ill ted, ¢ r 
an arbor and turned between centers in an Referring t e cuts, Pig. I is tron f 7 
engine lathe by using right- and left-hand photograph of the ive, Pig. 21 ong \ ( t eed 
facing tools and facing one end at a time tudinal section of the entire mechanism 
These tools are kept in the tool room and ind Fig. 3 1s CTOSS=Sce long tl t t | 
kept in good working condition by the line 22, on big. 2 Ihe part eu! 
toolmaker ready for the operator at a clearness shown in differe relat Pp shat 
moment's notice. They require no set- tons im the two figure Simi num ‘ 
ting up, except bolting to the hexagon ‘'¢fer to similar p in botl \ ( t 
face of the turret The numeral 4 desig S ‘ 

made up of tw vlindri portior A 
Groups oF Box Toots different diamet whicl re sep f tw ' oht t 
Fig. 7 shows similar tools for worm by center W 5 6(ddesig shat 















































FIG. I A GEARLESS POSITIVE SPEED CHANG- 0 FIG. 2 FIG. 3 
ING DEVIC! 7 

gear, Fig. & for a clutch sp Qe ligs support e132 h is rigid 
9 and 10 for a sleeve These require nO with the case 4 ks 2 enation 
explanation after seeing the tools and thi two-thr ( , port s of 
way in which they are mad which have eis hoe sah 1, , 

Fig. 10 shows a gear blank in a Gisholt — tayees o pp ck, f the conte 
lathe, the cross slide being used to rougl f the shaft < 5 1 theret \ 
turn the diameter and rough face th P 6 desig 
front side, while the hole is being bored vlindrie ' . 
with the bat the hole is afterward reamed i a oe te ‘ ne 
The finishing tools are held in a_ rigid + the cor ' 
tool holder heavy enough to prevent vi . ee ; f a 
bration and are held central with the work of the chaft =< th ; ; 
by the pilot shown The tools are never pin porti ‘ r. 
taken from these holders, except for 4, f : 
sharpening by the toclmaker, so that the bearing , 
are always ready and the expense : crank 16 * ( 
ting up is very materially reduced e %. : 

a » te ; 

It is estimated that the result of the { N sig 
first year’s working of the British patents supported ‘ e Is at 
act has been that $2,500,000 of f om end of 
capital has been introdu 1 the shafts = l S 
United Kingdom It is stated 1 j > cart ; - 
firms are already manufacturing neg re turnes xt . | 
I: nd as a result of the ict, and that ’ pairs f spect ] 
large number of German and American by double cros s 20 t t 
firms are in negotiation for sites and fae include betwe | { l 
tories Member ( d at ! t 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL 


The Ethics of Memorandum 
Making 


There has been a number of articles at 
different times in the AMERICAN Ma- 
CHINIST on the card-index of fil- 
ing records, notes and cuttings, and I, in 
doubt with other of 
your readers, have adopted that plan. The 


system 
common no many 


practice of memorandum making does not, 
however, seem to have been exhaustively 


dealt with. 
Is memorandum making a salutary prac- 
tice? If so, what is the best Way to go 


I should like to exchange views 
MACHINIST readers on 


about it? 
with AMERICAN 
these questions. 

For memorandum making I carry a six- 
page leather case. It measures 5x34 
inches and goes easily in the breast pocket 
The leather folds over each page top and 
bottom, under which the 


forming flaps 


paper is inserted. This size takes conven- 
icntly 3x5-inch record cards which I get 


for od. per 100; being stiff they keep their 


position better than paper and as I use 
both sides they don’t come expensive. The 
leather flaps are headed SHOP, FILE, 
MAIL, CASH, TOWN and one. bDlank. 


This form of case is not my idea and for 
aught I know may be on the market, but 
I have never seen it for sale and had mine 
made specially. For convenience it beats 
everything else I have tried; there is no 
carrying about of dead matter nor search 
ing through pages as in a book; each item 


is classified. The case can be spread out 
on a table and all its contents exposed at 
once; filled cards are easily replaced. 


But all this, Mr. 


quieting thought and brings me back to 


:ditor, raises a dis- 


first does or does not the 


habit of 


my question, 


note making weaken a man’s 


memory? I] maintain not, arguing that 


the mere writing of the note so impresses 


it on one’s mind, that it is often unneces- 


sary to refer to it, although the know! 


edge that it is recorded relieves the mind, 


enables one to put the idea as it were at 


the back of one’s brain and bring the 
mind to bear upon bigger problems. My 
lady friends on the other hand warn m« 
that if I continue the habit I shall los« 
the power of remembering anything. | 
smile a superior smile, but all the same | 


have my moments of doubt and should 
like to know the f 


your note-making 


experience of some of 
readers. 


Personally, to scheme out anything 
without a pencil and a sheet of paper 
handy, I find almost impossible. I per- 


haps do not use these aids to thought, but 
paralyses my faculties; I 
feeling is common 


their absence 


wonder how far this 
to others of your readers. Of course, we 
know that women carry everything in their 
No womanly 
woman making notes. If | 
phenomenon I should suspect her of being 


She would rather re- 


heads. one ever saw a 


saw such a 


a man in disguise. 
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IDEAS 


Device for Measuring Thread 
Gages 


Having a number of Whitworth and 
British Association thread gages to make, 
I found the instrument shown in the ac- 
companying sketch of great service when 
measuring the depths and angles of the 


Saat! 
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DEVICE FOR MEASURING THREAD GAGES 
member that she owes the baker a half- threads. As I have not seen anything like 


penny and that the milk was half a pint 
short the day before yesterday than buy a 
penny note tablet 

Various theories have been put forward 
the look old 


sooner than seem to have 


as to reason why women 


men; here we 
the true one. 


Leice ster, England. GRAPHIC. 


this in the AMERICAN MACHINIST it has 
occurred to me that it may be of some 
service to our friends interested in the 
gage line. 

In using the device a standard plug 
gage, the diameter of which is the same 
as that of the screw to be measured, 1s 
placed in a micrometer and the adjusting 
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arm B is moved so that the point just 
bears with the micrometer gage set at 
zero, This adjustment is effected by turn- 
ing the nut A. The plug is then removed 
and the depth measurement taken by the 
micrometer, using the 53-degree point for 
the Whitworth form of thread and 45-de- 
gree point for the British Association 
thread. 

The widths and argles of threads can be 
measured by using the 55-degree point for 
Whitworth and 47'%-degree point for 
British Association threads. As will be 
noted, the point for measuring angles and 
widths of threads is rounded while that 
used for measuring the depths of the 
threads is sharp. 

Davenport, England. A. T. Suttron 





A Gaging Device 





The drawing shows an accurate and ef- 
ficient gaging device. By glancing at the 
scale, it will be seen that its capacity for 
measuring is from o to 60 thousandths. 
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lers 7/16 inch in diameter and 9/64 inch 
thick. There are four shafts which turn 
on pivot bearings, that is, on headless 
pivot end screws which are set to a 
lapped point in the shaft. These are ad 
justed by a hexagon nut. The levers are 
connected in the same manner, thereby 
insuring sensitive yet positive movement 
The roller A is fixed, being machined 


=- 


needle arm H, which swings on the ful- 
crum / ARTHUR F. CASTONGUAY 


Bridgeport, Conn 
A Tool Post for Heavy Work 


The line-cut shows a modification of 
the English tool post, which can be ap 


plied to the regulation American tool 
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A TOOL POST FOR HEAVY .WORK 
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GAGING 


It was designed for the rapid and accu 
rate sorting of round mica disks which 
are used for insulating purposes. Some 
idea of the time saved by this instrument 
can be obtained when it is stated that 
these disks are used by the thousand 
The tool itself is simple, consisting of a 
machine-steel base, three sheet-steel brack- 
ets, scale, six tool-steel levers (including 
the needle lever) and two tool-steel rol- 
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DEVICE 

on the shaft. The roller B is pivoted to 

lever ( Placing the piece which is to be 


gaged between the rollers .4 and B will 


cause roller B to move to the right, and 
lever C to swing on the fulcrum / That 


part of lever C under J will swing to the 
left, rod D and lever E following. Lever 
FE swinging on the fulcrum K causes lever 
F whose axis is A, to swing to the right 


Part C, following lever F, operates the 


slide in place of the ordinary tool post. 
The tool post was designed by A. J. 
Clarke and used by him at the Boston 
Forge Company, East Boston 

A is the tool slide The piece F tits 
in the T-slot from end to end 
studs —& are for the sake of strength made 
of nickel steel. The block F is recessed 
at G to accommodate a tongue in the 
block B, which is recessed on top to re- 
ceive the tool C. This keeps the tool 
from turning under pressure of the cut 
The clamp D secures the tool firmly in 
the block B. In the tool post I saw the 
slot on top of B was much wider in pro- 
portion and was intended to take a square 
heavy boring bar when the compound rest 
slide was set parallel to 
using the turning tool a liner 
alongside the tool to fill the slot 

New York I \. Dixie. 


Locking Screws in Place 


I submit the following as ( Ip 
to users of air motors an u- 
larly se inists I w k 

IT Vs 1 {> ‘a! +e 
lathe \ I ul t | 
dies 

We all t bles vs 
in the lower f 1 
overcome it, leave t eads ng 
ind ll 2-incl ] l 
should hie \ t} 
screwdriver in to the sual t \f 
the screws are i lace I . ll ec] 
wire through the holes 1 wl g 
ill of them fasten t tw ‘ | v ! 
It is obvious vour screws will not turn far 

We have had our motors com with 
but one screw in the cover and th balls 
everywhere except in the ball race 

St. Thomas, Ont MACHINIST. 








Inside and Outside Caliper Gage 


A tool that is much needed by the tool- 
maker is a caliper that will measure both 
inside and outside at the same time, that 
for one it is also set 
The 


ago and for accuracy 


is, when it is sct 


for the other one here shown | 


made a few months 


and convenience it is far ahead of any- 
thing I have seen for the purpose. It con- 
ists of a bar A, cne-quarter inch thick, 


one inch wide, and six inches long, which 


har has an opening B running lengthwise 


and another one C running across in the 
center into which is fitted a right- and 
left-hand screw /) with a nurled head, the 


shoulders of which fit the cross opening 1n 


On the bar are sliding heads 


I le, to 


friction-tight 


the bar two 
EE 


hold 


irranged with spring keys 


the heads steady and 
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Saving the American Machinist 


the clipping idea 


is not advisable with those who regularly 


Personally, | believe 
read and are truly interested in the AMER- 
ICAN MAcHINIstT. Clipping is excellent for 
extracts from magazines or papers which, 
as a whole, have no further value to the 
reader; this does not apply with the AMER- 
lhe 


taken so much pains to 


ICAN MACHINIS1 publishers have 


page and number 


their paper to facilitate binding that we 


should take advantage of it. By so doing 


it is easy to refer to a back number for 


information which did not interest us 


when first read, but is brought into prom 


inence by a contributor’s reference 


There is no room for argument against 


the binding of volumes by the bookbinder 

















i iii Retials Risen tenn 400s tow anal and most of us intend at some time to 
and // HI for inside measurements; these have them preserved in this way—Just as 
jaws are ™% iach thick and the pair SOOM as We can get the cash to spare, 
HH ars é inch wide with one side but the getting of spare cash that we can- 
rounded. When these are closed together Ot find a dozen uses for, seems to be a 
they will exactly fit a inch hole, at the will o' the wisp we can never grasp. In 
same time jaws G G will measure inch the meantime there have been various 
G G 
co 
FL } a 
H 2__ a —— 
= j D Feu 1 
L an: K . =— |_| N oO 
| mi 6 we {ii 
I I B 
\ s — 
A 
_ 
- 
] American Ma ae & 
H H 
INSIDE I CALIPER GAGI 
apart hes laws or extensmw re s nes proposed to keep the reading mat- 
practically the only wearing parts on the er ot the paper intact 
caliper, and are hardened and ound to \lv plan is as follows \fter | have 
size. Nuts // eneage with their respective read the current issue, especially the ad 
screws and carry the heads from or to ertisements, I turn it face down on a 
ward each other according to the dire table and pull off the back cover. which 
tion the thumb nut is turned here is an exposes the two wire staples holding tl! 
opening J in one of the heads ne side leaves togethet Phen, with a small screw 
K is beveled and on the beveled Irtace river | sti lighten the staple ends and pull 
is a line which tallies with erad : ff the advertising pages until | get to the 
L on the bar for plain readis reading matter. I then carefully lift. off 
In the other ] ud mother pening the 1 qing matte nd la t asic urn 
also wit! i be led surface n whiel re oe tl] ( mae t the pages ‘ T 
vernier graduati whi \ nsert the rewdriver under the front of 
graduations QO on the bar « le t ‘ " tapl 1 withdr it ft the 
to set the instr wnt to read iper | he sert iples 1 tl 
andths of an inch riginal I t] ding nd 
It 1 very pl to operat hend the ( so tl t] ds lie lat 
desired to turn haft pl ' : eainst tl ] } 
to fit a hole or channel, set tl W By tl hod each issue kept tact 
to fit the hok hanne nd have llowi ] dily picked 1t nd 
a < lip r ready sct for the part t h irries t t! =] » for wse it an time 
made | tak iT of ich ears papers [ 
The caliper i a convenient size nad the h ( red empt p steb ard he Kes 
rurled adjusting screw is easily mani from the drv-goods store. of a size which 
pulated with thumb and finger will just take 52 copies and the indexes 
Davton. O H. FE. Curtis These boxes keep the papers clean whik 
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stored away. Thus each issue is a unit by 
itself, and 
single box 3 inches high. 


each year is contained in a 
Surely we can 
find room in our storage for a pile of these 
boxes, and by this method the mechanica 
news of many years will occupy but little 
space, even if we cannot have them prop- 
erly bound. 

Just a word as to the clipping nuisance. 
I say nuisance, for anyone who has ever 
tried to preserve clippings with any sys 
several in his path, 


the 


tem has found snags 


there is trouble incurred by 
half o: an 
other half on the other 
leaf. 


difference in 


l*irst, 


finding interesting piece on 


one page and the 


side of the same Second, there is 


such a wide the sizes of 


uniform 
Third, 


arrangement is 


be yk 


clippings that a 


hard to find almost any 


form is awkward, the clippings being hard 
to classify and harder to find 

While my system is, not ideal, it suits 
me better than any I have yet seen. I 


a loose-leaf scrap book 9x12 inches, 
holds 


reading matter (overlapped) 


have 
columns of 
he 
come already gummed in six dotted rows. 


After cutting the 


each page of which Six 


pages 


clipping in columns 


inch shorter than the page, I moisten the 


dotted lines and affix the clipping by press 


ing its edge firmly down on them, 


using 


but ' inch of the edge of the clipping in 
so doing. This holds it firmly and _ the 
strong feature is that it admits of turning 


sic s 


back the clipping to read the reverse 


or the clipping that is lapped under it 


In this way a large number of clippings 
may be kept in a neat and orderly manner 
small \nother 
when feel like 


your clippings to review any in- 


nm a advantage is 


that 


spac 


you taking a lo ik 


through 


formation, you can do so without any 
sorting or other trouble whatever New 
leaves may be added at any time and the 
loose-leaf arrangement admits of the 
grouping of kindred pages With the 


alphabetical index, and addi- 
the 


book is an 
obtained from 


Specialty 


leaves may he 
makers the Ideal 
New York City 


In this 


tional 
Company, 


add that I 
knife for 


connection | might 


have found that an excellent 


cutting clippings may be made by sharpen 
the section of an old 


end of a 6-inch 


blade, 


ing 
h | "4 ' 
ack-saw vrapping several layers 


of thick rubber tape around 4 inches of 
it to act as a handk If the end of the 
blade is included in the section used. the 


will be found convenient to 


therein 
har ? it up by 
\lass ie 


Boston, TUELLS 





- the exports of heavy electrical ma 


chinery for the month of July of this vear 
mounted to but $391,195 as compared with 


July of 


55 for 1908, while the 


exports 
of electrical instruments for the same 


periods show an increase of $136,715, a 
total of th 
that 


is taking on an active aspect. 


gain in thi two items large 


enough to show the export business 
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Discussion of the Previous Question 
Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 


WE PAY FOR THESE ALSO 


Thin Slitting Saws Self Registered Press Tools are now fitted, also the guide plate, and 


1 


the tools are placed in the press and a 





, , couple of blanks knocked out as in Fig. 4. 
If I were cutting the hosiery-machine At page 277, 1907, Part 2, there ap- On tal i eal » of tt 
; ‘ n taking the tools out of the press, 
cylinde r slots referred to by \. Kirkland peared an article upon a self registered ar- ‘ . . 

. the stripper plate is removed and the por 











in “A Difficulty with Thin Slitting Saws, rangement in press tools by O. D. Clerk- + . b bh] -s 
> . . 7 . i S K t ‘ re" plankec 
on page 219, | should not be bothered by enwell, and the accompanying sketches ; , i 
- ' : ° Is placed l¢ position 1OW 1 ig. 5 
the saw not cutting straight; all would be’ and description of the method of mak , 
: ; ; : (in whi the guide strips are not shown) 
plain sailing but*for the possibility of the jing these tools may interest your readers, . 
° : ‘ whicl Ss \\ tii CK li tea I 
following occurring: as this style of tool requires different : i 
: , : ; : the blanks with f of its thickness in 
Che slots under discussion are 0.018 inch treatment from the ordinary press tool, es ; 
° . a : : - : the stock and ilf in tl clit | tem 
wide by 4% inch deep, and there are from pecially where a number of small pierc- , is 
, . , “ % : pict lig. I, 1s plac a1 the ther inked 
about 14 to 17 to the incl f circumfer ing punches are required ’ ind tl ted 
| | : 1 1Ole na le =plercing c ( ‘ 
ence. This gives a very thin land between For a washer die, no templets are re , ¢] — , 
' F ; : : . from at, the ‘ eing drilled and 
two slots No trouble exists here when quired, as th blanking holes are spaced 5 at ie" 
- , a rea a, i WW ( NaNnK Is ardened, 
the slots are fairly shallow, but when they off in the die, but for other shapes, the ‘ 
, . : tempers d ¢e nd p Che piercing 
are deep | sometimes notice a tendency ¢cast-steel blank, Fig. 1, is first made hol ‘ 
sn . . 4 cs the t nste eC 1 th the 
for the saw when cutting a slot to push This templet has the pierced holes a 14 ar ) 
: ; oO ( Di i ( ( Hicl ‘ 
over the preceding land toward the pre curately spaced in it , 
° itt Vat r¢ ik ‘ ercing 
{ ‘ being hardened, tem 
} +1 
- pmeT in a ( ( ] tiie 
) ( rh )) re | + Mh 
_— = k tripper nd guide plat ed 
A 4 ’ if hig ? is re \ ' S¢ 
. } 
1 f i wit short 
t le« ‘ ’ ( 1 
FIG. 3 tended to | the guide plat l hese 
FIG, 2 tools se of ‘ in thick ‘ wr tock 
he exp f the in blankin 
la | K tw 1 rhe ‘ rip 
Ty} " ] (, ] t 
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SELF-REGISTERED PRESS TOOLS Principles of the Gyrostat 


ceding slot lhe slots, however, would be lhe die blank 3 rst lined off bv the 
straight, and regulating them back ts easily templet, due regard being given to th Mir. McCabe's article on “Gyrostats.” on 
lone But this 1s not the trouble experi proposed _ positi of side cutters and page 482, is timel nd to the point. How- 
enced by A. Kirkland. His saws appear amount of feed The die blank, Fig. 2, ever, whet e makes the statement that 
to have cut “drunken” slots | have js drilled. filed out. and the templet fitted. the front wheel of a bicycle is a gyrostat 
known results like this Thev are very "The holes for the side « tters. Fig 2 re whicl nah rider t keep hi halance 
possible with a thin, dull saw f large next drilled it These side cutter cal hand ft I must tak exception [ 
diameter, and | hardly think the r medy he placed any dis ce f } ol t e ago | 31 
he gives will sti nd long providing that the ire par lle] vit! t lar statement 1 nother techni ] paper 

The Brown & Sharpe screw-slotting but it is the best practice to place them in | will ti nd show why I think tl 
saws 0.018 inch thick are 2% inclhe diam front of the piercing hole r at tl side. tatamaeant 3% vrong In the rst pl e tl 
eter he lots are to be inch dee p. alway allowing as far as possibl for tl g ll at t g Dp 
Allowing '% inch f saw wear | should © strain upon the die in hardening It must evrostat \ir. MeCabe defines it 
put it between collars 2 incl diameter. not be forgott that the widt] 4 Avuuwheel 1 lved at high speed Ac a 
Keep the edge verv keen and do not crowd side cutte1 trol ] lenetl f the tivw! l involves rin f some weight. 
the saw t nucl The time-honored cry, feed, which is the width of blank plus o1 ‘. as — a ae not have either of 
“Keep cutters sharp,” applies to saws as side of the scrap indicated in Fig. 3 tl] I ts required by the given d 
well as gear cutters. Clearan n the saw These holes in the die at now trans tion ] ein ad dfn niv vw ! 
is indispensable. Both sides should be ferred to the cast-steel guide plate and tween 2 and 3 pounds, and at to miles 
ground hollow By cutting on these sim mild-steel punch holder and after the per hour—a high speed to round rners 
ple lines no trouble should be experienced. blanking and side punches are fitted, revolves only about 126 

ERNEST MEF. hardened and tempered, they are driven minute; thus its gvrostatic power is very 


Loughborough, England into the punch holder. The guide strips small, so weak that it will not even keep 








788 


the empty or riderless bicycle upright if 
an attempt is made to run it down hill. 
The real thing that enables a rider to 
keep the conditions 
given is the way the front fork is “hung,” 
It is a well known 


his balance under 


the mechanical design. 


fact that it is much easier to ride some 
wheels hands off than others (which 
would not be the case if the balancing 
were due to gyrostatic action) I have 


ridden a number of different wheels hands 
off and the one I now ride is hung the best 
of any I have ever tried, enabling me to 
ride quite slow and still keep my balance. 
In the construction of this wheel the cen- 
ter line through the head or steering bear- 
ings strikes the about 3 inches 
ahead of the front-wheel brace 
reality, makes a 3-inch throw crank of the 
front fork which tries to turn just as soon 


The 


ground 
This, in 


as the frame is tipped to one side 
action of this I think must be plain. 

Now the reason some wheels are easier 
to ride hands off than others is because 
this crank is either too long or short. If 
too long the wheel turns too sharply; if 
too short 1t will not turn at all when tipped. 
When straight the crank is 
on dead center, hence no tendency to turn 


ahead 


yoing 
in either direction. 

Now, it is a fact that a 
riders cannot ride hands off, which would 


case if gyrostatic force kept the 


great many 


not be the 
There is a knack which the rider 
order to 


balance. 
must acquire which is this: In 


I have spoken of, turn, 


make this crank 
the center of 


one side of the center line of the frame 


a0 ] 
gravity must be placed t 


This the rider does by slightly throwing 
his weight to either side of the saddle. 
Thus, if the rider wishes to turn to the 
right he moves a little to left side of the 
saddle. This causes the frame to tip a 
little to the right, thus putting the center 
line of the frame or crank shaft at an 


angle to the line of gravitation, and throws 
the crank off center to the left, causing 
the wheel to turn to the right as the rider 


wished. The action of the wheel and rider 
is the same whether going in a straight 
line or turning a corner. 

1 do not mean by the foregoing to say 
that the front wheel is not a gyrostat. It 
is. But what TI do claim is that the front 
wheel on a ridden bicycle has not enough 
gyrostatic force to keep the rider in bal 
ance This claim I think Mr. McCabe 
will grant upon a little further considera- 
tion 

Geneva, N. Y. FE. M. Lone. 

The interesting article by H. B. McCabe 
on page 482 gives much information con 


cerning gyrostatic action, but fails to ex- 


plain why these actions take place 


ovroscope 1s a 


To most mechanics the 
mysterious affair, the principles underlying 
its action being somewhat obscure and 


difficult to understand. With a little study, 
however, I believe the following explana- 
tion will make clear its action to all those 
who like to connect cause and effect. 
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with Newton's first law of 


“A body in motion contin- 


Starting 
motion, that is, 
ues to move with uniform velocity and in 
a straight line unless acted upon by some 
external force to change its condition,” we 
follows: 
rotating 
slots, 


out as 
the 
dovetail 


the action 


periphery of 


reason 
the 


can 
Imagine 
wheel to be 
as shown at Z, Fig. 1. Into each of these 
slots ball 
them centrally with the sides of the wheel. 
Now, 


fixed plane there will be no tendency for 


pierced with 


introduce a steel and arrange 


when the wheel is rotating in a 
the balls to move sidewise in either direc- 
tion in their slots. Just as soon, however, 
as there is a change in the plane of rota- 
tion there will be a tendency for the balls 
to shift. of the balls 


when it reaches a position exactly at the 


Consider first one 


top. Its instantaneous velocity is then in 
the direction of the arrow 4 B, which is 
also the direction of rotation of the wheel. 
If, now, at the same instant the plane of 
rotation be changed to the position shown 
by the dotted lines, by rotating it about 


a vertical axis at o, the ball under con- 
sideration will endeavor to continue in its 
original direction AB. If free to move 





fo. 
wy 
‘.J/ 
' 
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Cw 
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ACTION 
in the slot it will move outward; if con- 
will still a tendency to 
move outward and exert a pressure on the 


strained it have 
rim of the wheel in the direction 4 E 
Consider next the ball that is directly 
underneath. Its instantaneous velocity is 
of the upper ohe, or 
f the 


as before, 


exac tly opposite that 


along the arrow 4 ( With a shift 


plane of rotation, to the right 


the ball tending to follow its original direc 


tion will move tnward, or trv to, and 


exert a pressure on the rim of the wheel 
i that of the 


In an opposite direction to 


upper one. When the balls are in 
position midway between the upper and 
lower points, their instantaneous veloci 


ties are perpendicular to the plane of 


the paper, one being up the other down. 
\ shifting of the plane of rotation about 
a vertical axis changes the position but 
not the direction of motion of the balls. 


hence there is no tendency for them to 


move sidewise in their slots and. conse- 


quently, no side thrust on the rim of the 
wheel. Following a ball through a com- 
plete revolution of the wheel we see that. 
say, at p, the thrust is 


It increases from there to the top 


beginning, side 


zero. 
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where it reaches a maximum, decreases to 
zero again at g, increasing in the opposite 
direction to a maximum at r and decreas- 
ing from there to zero at the starting 
point. 

These forces are represented diagram- 
matically in the side view of the figure. 

Every particle of mass in the rim of a 
wheel may be regarded as a small ball and 
the sum of all their forces acting as al- 
ready indicated forms a couple tending to 
produce rotation about the horizontal axis 
at O. As the figure is drawn, with direc- 
tion of motions as there given, the effect 
will be to lift the weight W. 

It should be kept clearly in mind that 
there are never any forces tending to lift 
or depress the wheel, or to set it in motion 
in any direction until there is a change 
in the direction of the plane of rotation 
and then such forces are at right angles 
to the direction in which such change takes 
place. As an illustration of this, referring 
again to the figure, the wheel can be bal- 
anced by the weight W. The arm sup- 
porting the wheel and weight is pivoted at 
0, so that it can turn both horizontally 
and vertically. With established 
and the arm at rest, a rapid rotation of the 
disturb 


balance 
wheel about its own axis will not 
the equilibrium, but as soon as the wheel 
is given a horizontal motion about the 
point o the weight will be either raised or 
depressed, depending on which way the 
Or, again, if the wheel 
be given a motion in a vertical plane, there 
a force tending to 


motion is given. 


will instantly develop 
rotate it horizontally about the point o. 
Columbus, 0. W. A. KNIGuHrt. 


What is Experience? 


I read on page 190 an article under the 
[his is a question which 
It hits me 


above heading. 
interests a good many of us. 
hard the tells 
just as well have stayed in the old shop 


when author me [ might 
among my chums, doing the same things 
over and over again and trying to persuade 
myself | could do the other jobs if I had 
to, instead of traveling hundreds of miles 
and working in different shops. He says 
the specialist gets expert on one job, and 
no doubt could take hold of any other ma- 
well, 
meanwhile cutting circles round the travy- 


Now 


that gives the game away. 


chine in the shop and soon do as 
eler. it’s just that little word soon 
Who's going 
to wait while your specialist gets his hand 


in? Most people won’t nowadays unless 
he’s a young fellow working for low 
wages. People will not pay a man machin- 
ist’s wages and teach him his trade at 


the same time. Even if it is all right to 


be a specialist, shops have a nasty way of 
going under just when they are least ex- 
pected to. 

specialist out 
of a job going to the “Practical superin- 
tendent with the big P” and asking for 
a job on the lathe. 


One can easily imagine a 
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“No lathes empty, but we have a vertical 
boring machine; have you ever done any?” 

“No, but I read a good deal about it in 
the AMERICAN MACHINIsT about two years 
ago and think I could manage it all right.” 

I expect the super would jump at the 
chance of getting him. 

Entropy said a short time ago that there 
is no need for a fellow to settle till he is 
spliced. It’s ten to one he'll have to shifta 
few times after and it's best to get used 
to it while one is young. There’s more 
chance of getting a good berth by going 
about and looking for one than there is 
in waiting for dead men’s shoes. And if 
onc does nothing else one keeps out of the 
rut by shifting. Three years in a shop 
is my outside limit at present, and as 
much shorter as is convenient. I think if 
a fellow stays in one place a long time it’s 
cither because he puts other things before 
his desire to become a good mechanic, or 
else is afraid to move. I hope to travel a 
good many more miles in search of experi- 
ence and bread and butter. I have a whole 
lot of AMERICAN MACHINIST clippings to 
take along with me, but I don't take the 
whole volumes as my luggage has to be 
as light as possible. 


Romford, England W AVFARER. 





How to File Technical Papers 

Technical papers if kept intact as re- 
ceived, or even stripped of advertising 
matter and bound, soon become bulky. In 
all papers there is a great deal of reading 
matter from which one gets a lot of good 
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Several years ago I adopted a method 
which to me has been very satisfactory, 
viz., a simple card index and three Library 
Bureau files 334x10'%4x13% inches, which 
are like common letter files but more sub- 
stantially made, being of wood nicely 
cornered (see Fig. 1). 

In each of these files were placed 50 
paper folders numbered consecutively 
from Volume 1, 1 to 50; Volume 2, 51 to 
100, and Volume 3, 101 t> 150. To vari- 
ous subjects most likely to be considered a 
certain number of folders were assigned. 
A number of unassigned folders were left 
in each volume for unlooked-for subjects 
of interest. 

Sometimes there are two articles of an 
entirely different nature on the same page, 
both considered of enough interest to save 
for reference. This is easily taken care 
of by the card index regardless with 
which subject the sheet or sheets are filed. 
Fig. 2 shows the style of card used. It 
can be readily seen that it is but the matter 
of a moment to have all articles on a cer- 
tain subject before one. To keep sheets 
from being misplaced they are numbered 
the same as the folder in which they are 
kept. As the volumes are filled new ones 
can be added and more folders assigned 
to any subject without disturbing the old 
ones. 

It would simply mean that one would 
have to open two volumes instead of one 
to have all clippings on a certain subject, 
but the card index would look out for this. 

Hartford, Conn. H. TeERHUNE 





What is the Action of a Lubri- 
cant or Coolant on a Turn- 
ing Tool? 


The article on the above subject on 


page 335 awoke afresh in my own mind a 
wish that some further light could be 
thrown on this very interesting subject 
The queries mentioned by your corres- 
pondent are quite an echo of my own, as 
I have stood by the lathe for hours 
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FIG. 2. SAMPLE 


reading, but it is not of a nature that one 
would care to file away for future refer- 
ence. To have such articles as one may 
have collected on a certain subject or sub- 
jects at one’s finger tips is a matter of 
great importance. 





INDEX CARDS 


watching the chips curling up and en- 
deavoring to account in some theoretical 
way for the varying behavior of the metal 
under different lubricants, or without lu- 
bricant at all 

The first theory that I adopted was that 
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the metal being cooled on the outside by 
the lubricant, or coolant, is made to con- 
tract there, and thus to curl up in such a 
manner as to considerably reduce the 
amount of metal in contact with the tool. 
This seems to go some way on the road; 
but water or sodawater could fulfil the 
conditions of this theory; but, as stated, 
they are inferior to oil. It follows, there 
fore, that something else takes place as 
well. 

I am of the opinion with A. H. A. that 
the oil penetrates to the tip of the tool, 
and is caused to go through by the split- 
ting of the metal in front of the tool point, 
thus leaving a space into which it is forced 
by atmospheric pressure 

This theory was formed on seeing a 
specimen of a steel rod in which the frac 
ture was visible in advance of the tool tip, 
and the distortion of the metal can be seen 
for some considerable distance in advance 
of tool when examined under a_ good 
microscope his specimen was shown at 
a meeting of the Institute of Automobile 
Engineers, by Professor Rosenham, ot 
the National Physical Laboratory, on the 
occasion Of a paper which he read, on the 
“Strength and Structure of Alloys,” in 
1906 or 1907; a clever feature was the 
way in which the shape of the fracture 
was preserved 


plating the specimen to a_ considerable 


his was done by copper 


thickness before it was cut and etched, a 

clear true section through the fracture be- 

ing pl-inly visible. Although it was not in 

connection with the subject of lubrication 

that the specimen was shown, it would be 

interesting to know whether this gentle 
| ] 


Mian nas since maqae any investigation on 


that account, or in the direction of re 


viscosity, that 1s within reasonable limits 


gives better results would probably be due 


to the viscosity varying with the tem 
perature \n apparently high viscosity oil 
when heated at the tool possesses less 
Viscosity ind is able to penetrate to the 


It would seem 


probable that an oil having less viscosity 
might evaporate or disassociate before 


reaching the tip, owing to the high tem- 


idl, theref re, prove less et- 


The theory advanced here seems sup- 


ported by the behavior of other metals, 
such as brass, for example. Here I as- 
sume that a lubricant is used solely for 


cooling purposes, as brass offers little sur- 
face frictional resistance to a steel tool. 
On cast iron the metal breaks away and 
does not bear on the tool in the same 
sense as a steel turning does, and a lubri- 
cant is not necessary. On aluminum a less 
viscous lubricant is proved superior, as the 
cutting speed is higher and, therefore. it 
has less time for evaporation or disasso- 
ciation hese are all lathe conditions 
The conditions on a milling cutter would 
be quite different, as the cutting edge is 
. ] 


only buried in the metal for a short time 
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and is able to take its own lubricant with 
it. | that further information will 
be forthcoming on this very interesting 


trust 


query. 
» 


Sheffield, England. R. B. 





Constructive Imagination—Machine 


Lubnication 


There is an expression at page 316 


which is particularly worth notice. It is 
that the Wright 


said to 


concerning Brothers’ 


gine, which is “seem to run im 
their 
of, | 


\ machine 


minds.” This exactly fits the 


have little doubt, very many of us. 


must run in a man’s mind if 


he is to understand it. In other words, 
aman requires to be able to form a men- 
tal picture of things he must understand. 


It is not always that a mental picture rep 


resents facts or even scientific accuracy. 
Nevertheless the picture must be there. 

An artist's painting of a flower looks 
like a flower at a distance and is so like 
one that it is easy with the picture in mind 


to pick out the flower in the garden. But 


look 


a microscope 


at both flowers and picture through 


and a difference at once 


appears The becomes a rough, 


painting 
irregular bit of crude and tumbled earth; 


is seen to be a blended 


the petal of a rose 

harmony of still finer detail than the 
naked eve can distinguish. But we must 
have our mental pictures no matter how 


coarse they may be. 


IMAGINING FURNACE ACTION 


The idea has presented itself to me in 


respect of other things than mechanism. 


To grasp anything of smoke production 
and prevention and the combustion of 
fuel in a furnace a man must sit inside 


the furnace and watch the gases evolved 


Ing 


by heat from the coal come pout 


along under the brick arch acquiring tem- 


perature and gradually changing from dull 


non-radiating smoke into invisible gas. It 
is just as well that the student should 
leave his body outside and become what 


some people would term an astral body. 
The fire cannot burn his mind and it ts 


in a sense quite possible to sit thus in a 


furnacs 

Wright Brothers and other avi have 
been able to see mentally the coming to 
earth of their machine ind many of us, 
who believed flight to be possible, and I 
fear | was one of the number, did not see 
the easy possibility of coming to earth. 
Rut the re-contest with earth has not 
proved at all a serious difficulty and in- 
deed the whole business of flying seems 


to be solved by the petrol engine 


THe BiLértor MonopLtane 


T went to see Blériot’s monoplane when 


it was on view here after achieving a rep 


utation out of preparation to the feat of 
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crossing the Straits of Dover, simply be- 
cause the water was salt water and there 


are people who regret that we live on an 


island and think we no longer do so. The 
Blériot machine was just like a headless 
flying fish, such as I have seen in the 
Indian ocean skimming along with out- 


stretched wings. It had a paltry looking 
engine in front and a propeller like those 
wooden air agitators one sees so much in 
America for keeping air in motion in a 


room. The engine had gills on the cylin- 
ders. There were two wings spanning 
about 26 feet overall and having an area 


f 151 square feet. The whole thing looked 
about fit to carry a homeless cat. 
Too. 


LUBRICATION OF A CUTTING 


It has always been a puzzle to me how 
lubricant could find its way to the point 
of a cutting tool. I can only account for 


it by two things: First, capillarity and, 


second, by disbelieving that much cutting 
is done by the edge of the tool. It seems 
probable, if we will mentally ensconce our- 
at the cutting edge, that the metal 


the 


selves 


cut is wedged open by two faces of 
the tool which meet in the edge and that 


the opening is so far in advance of the 


cdge that there is time for some lubricant 


to find its way to the edge. The advance 
metallic division ahead of the edge 
dulled 
icient than a sharp 
That it is 


of the 


cannot be great or a edge would 
so much less ef 
has started. 


less efficient seems to prove that there is 


not be 


edge, once a cut 


something in a keen edge. Thus we do 


not seem to get much nearer to a solution 
of the lubrication problem. 


lHick vs. THIN OIL 


Some years a rather interesting 


ago 
question in lubrication presented itself. A 


set of pumps, driven by a worm and wheel, 


were recuired to be tested for general 
suthciencvy. The worm was below the 
wheel and there was a thrust bearing in a 


narrow cvlindrical recess out of the oil 


casing which inclosed the worm = and 
wheel. \ thick oil was filled into the cas- 
ing and the test was mack Phe*thrust 
bearing soon grew unbearably hot and it 
looked much as though the pump would 


be condemned. Quite suddenly the box 
went comparatively cool and no further 
he ating took place. he cooling coincided 


with the thinning or liquefying of the oil 


\t first this was so very thick that it could 
not freely enter the thrust chamber against 


the tendency of the worm to draw the oil 


away from the thrust recess and pile it up 


to the opposite side of the casing But 
this piling up ceased when the oil became 
hot and thin, for it could then get well 


into the thrust collars and these cooled at 
once and the te st was de lare d good 


Now, here the 


where 


was a case con 
tractor benefited by a long test which 
simply proved that the contractor’s esti 


mate of the thickness of oil required was 


incorrect. A thinner oil would have run 
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cool from the start in all likelihood and 
this is confirmed by the experience of 
many, that a thin oil is a better lubricant 
than a thick oil up to the point where the 
begins to the oil from 
between the Presumably _ this 
explains the benefit of long bearings for 
they admit of the use of thinner oil with- 


pressure squeeze 


surfaces 


out squeezing it out from between the 
lubricated surfaces. 
MacHINeE LUBRICATION 

In cotton machinery I became aware 
many years ago that the spindles required 
more driving with the best sperm whale 
oil, which was considered the very best 
lubricant to be obtained, because it was 


free from jamming, than with a mixture 
of half sperm and half mineral. The use 
of the mixture on the spinning spindles 
appeared to reduce the whole power of a 
With the fa- 
cilities offered today by electrical driving 


factory about 10 per cent. 
in the way of easy measurement of power 
there ought to be undertaken serious tests 
of lubricating oils in spinning mills. In 
the days to which I refer one could only 
indicate the main engine and get by dif- 
lubrica- 
fresh 


ference the result of a change in 


tion. jut with electrical driving a 


oil can be tested on a single frame and 


measured in 
the 


the correct consumption 


terms of, savy, a million turns of 


spindles. Then each different machine can 


be tested, for it 
the 


cannot be supposed that 


same class of oil will suit equally 


both spinning room and card room, and 
that it 
to the attendants ex- 


it might be found would pay to 


leave no lubrication 
cept, perhaps, that of the spindles and to 
employ special men to oil the machinery, 
using one oil for spindles and another 
for wheels and bearings 

Machinery lubrication is still very crude. 
Small 


point of a can out of which oil runs freely, 


oil holes are provided to take the 


and some of the oil does find its way into 


the holes, the rest falling on the floor 


where probably the bulk of the small parts 


lubricating oil of the world usually goes. 


Such oil is mopped up, but is rarely caught 


in drip tins and cleaned. A great economy 


should be possible with better lubricating 


1 . . } 
aevices, pads, wells, binneis, as needed. 


The motor car is perhaps the worst case 


of oil-wasting machinery that we have 


about us. Rarely does a car stop but what 


it leaves a puddle of oil on the roadway 


This ma\ be ignorat ce and carelessness of 


many of whom are hoggish in 


drivers, so 


spirit. But it is also a fault of design, 
machine ought to be designed to 
labor that 


it. One trembles to 


for every 


suit the class of customarily 


attends upon think 
of the grease-bespattered condition of our 
the the 
“the pigs begin to fly,” for 


they soon will begin to fly and to drop 


dress when, to use words of 


comic song, 
upon us oil. petrol, bits of castings, nuts, 
bolts and occasionally human bodies. 


London, England. W. H. Boorn. 
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1 The Production of Silent Speed the lirst thing to be considered Although ontinuity but the tooth with a pericct 


t 


some makers recommend that their steels profile has yet to be generated lL his 
Gears 


_") 








t should not be annealed, it does not follow means accurate spacing—dead accurate. 
that they are right. The correct procedure \lso it is as well to have the pitch as large 
1 John R. Godfrey, on page 190, Vol. 32, is to release internal strains, for nobody as nvenient; there will then be fewet 
5 Part 2, says, “Taken altogether there 1s can say beforehand whether these will be teeth to ratth 
r a lot yet to learn about gears, even among regul ir or irre gular this can only he done \llowanes 5 between pit h cire le S of 
: those who use them in large quantities effectually by first removing the skin in’ more than 0.005 to 0.01 inch are device 
e and are interested in knowing what 1s_ a lathe, then « irefully annealing This is of the mechanical evil one. and snares for 
what in gearing,” and previously, “My ac imperative with forged blanks, but the an the inefhcient workman If the gears ars 
quaintances among the automobile testers nealing must be thorough Warping dur- not right im_ the rst imstance, backlash 
tell me that nearly all their troubles come ing hardening is most fri Cy Lie nt! due to vill not help {ter nv, espe ially whe n, 
from the gears.” defective annealing, the piece is not heated on the down grade, the automobile is driv- 
c 1 can fully indorse both thx above enough ing tl c 
! statements and, as my work has largely Heat thoroughly and uniformly, slowh Inaccurate tting, untrue tapers which 
© been in this particular branch for some at first, then raise the temperature more’ give a wobble to the bearings, housings or 
t years past, px rhaps a short account of ( uickly to near the critical pomt o1 the be irings | s( shafts out of alinement 
ad some of my experiences may be of in 1. rticular st used With steel allovs a with th lrivine slee ves, or not parallel, 
e terest to your readers much higher temperature than 1s com sliding gears | e on the shaft, these are 
e One authority has stated with re monly given is requisite to ihbtain an ll source f noise 
J 2 | 
3 gard to speed gears that, in nine cases thing like uniform results Cool out ve ry 
a out of ten, any fault there may be is due slowly. without access of air, either in \ FE IN tHe Gear Boy 
4 to the cutting, and the tenth case to warp- quicklime or hot sand When a quantity , , f 4] | 
: - ; Cc ac l « | crties oO the gear DOX 
~ ing during hardening; personally one’ has to be made, or a new steel is tried it — heir 
% : : ° ind ol ! eneat it have 1 nl ert 
Ould esitate tO ve Gt eC sO POs C, All avs to run througen an experimenta niece, 
I would hesitate to i uit itiy nd pays t | go] | tal } 
; : ; : receive h attention from the designe 
od while faults of cutting still are a decided watching its behavior carefully through- _ = hitect meses 
7 a 7 . aced, . as arcnitects are lgnorant <« 
n factor in notse production, yet th« vy are out, also taking careful measurements be ntiloti ' id ur aut! 
: ntil n and, on this side, o1 author 
y not the only one; indeed the writer's ex fore and after each heating = * on , 
, eal . : Ui ea ench general, Morin, and tw 
a rience at the subsequen eT: steel pands lar lng spe- 
: perience 1s that, 1 ‘ se t i All el expands in hardening, p prof , f medicine, Parker. of Neth 
4 tions on a gear were carried through as ‘ally in arbonizing, but f expands im , , , 
h . cially im ¢ pones ind Jacob, of the Yorkshire College, si 
: caretully as the cu g usua Ss, nos the lines of ist resistance heretore , , 
refull t ittin ually is, nosy 1c line. rl f ; 
; 7 ? - apm wi must ave resource to t 
‘ vear©rs would be scarcer this expansion may, and often does, con nhysiciet | Ee eS . oon matin 1 
n The commonest defects of speed gears tract the bore of a piece rather than ex ms , 
~ a I ec ies space there 18 In a gear box 
¢ are as follows pand the periphery much; and so it gets aT ; : , 
. . 7 na l ré this ms curt up | mter ] 
n (a) Inaccurate indexing; the index ¢alled contract The behavior of a ,, 3 , tter Phe thearntifall 
| * ( ) util j 
eaas O OS LCa cutters a&re OO S all, for e¢ rit ‘ec depends In a great mecasu4©re , ‘ 
, heads on most r cutters are t mall, formed pi | 1 { 
; ; : : " . ; curved sides omy upper works f 
) the index circle being often less in diam- ypon where the thickness of metal lies. the fs ail leoas das aaa 
a ‘ : 4 ‘ Ing cK anisn iré US S( 
d eter than the gear to be cut, thus any in- These are points that will bear watching a ae | ry { : 
t Mine MONES ‘ orau T ( 
> ‘ . | 4 
0 accuracy is magnified on the gear. Next, one has to consider the question ; 1 ae 
, 28 , Z : . » ‘ smits souns rom the back 
. (b) Roughly cut teeth, due either to a of scale Scale ¢ n is usually put down axl a ; , ’ | 
; ixit W 1116 Ss releg ed ft thre rear OX 
Oo dull cutter or one badly ground (that is what it is t. vi burning Call it : ‘ . , 
, . a 1 1s XD Ss W sneer vears somet nes 
y, with one or more teeth higher than the _ ;; pid oxidation if you will, but not always...) cy yy <i ; 
, p> ad iil : . : l Oo e test bench and nots 
I rest), or to want ot rigidity in machine or burning. vhich presupposes verheating .. -f 7 
uxtures, Scale means hard points alternating wit! 
c. (c) Cutter not central, pre duc ing a pits on th tooth surf e, an tirreeulariti . \ ;, 
: . : ~ ~ 
‘ tooth flatter on one side than the other; ycually translated into noise Now scale 
y. such a tooth bears high on one side, low’ should never be: it is silvy prevented and, On tl st-bench this is far more easily 
aa on the other. like most accidents. is due either to ignor- ne t when running n the road, 
Tr (d) Pape r teeth, brought about by nee or arelessness Cine never sees tho 12 \\ ntw rains Of wears are run 
ts centers out of alinement, or a springy scale on files (which are generally hard ning with 5 or 6 rs in mesh, it is not 
S. arbor. \ badly ground cutter produces’ ened): therefore, if ur hot gear ist . tter t ck it a faulty eg 
it ridged teeth, with chatter marks every” be brought int tact with moist air at nn s to proceed by a procs f ex 
l\ revolution Stopping in the middle of a in xvdi ing temperature, whv not pro Is1on, eli mating nlikely causes and 
is cut will produce a hollow, the cutter biting tect the important surfaces with a good relegating h und to its particular 
deeper when the machine is restarted. filemaker'’s paste to which has been added 
se Too much stock should not be removed in” < to 10 per cent. of basic lead carbonate At the rst testing a speed case is usu- 
re the roughing cut, else punching or tear or sulphate: this forms an efficient screen ally t st witl littl l 
at ing marks may be left after the finishing and scale will then be a thing of the past. low t teeth. | prefer to use tallow for 
y cut is run through \ freshly ground two 1 for by its use the hardened 
¢ : ° e ORM N \N \R ( mN T ’ ‘ ‘ . . 
rt cutter would invariably be used for the . \CT ‘ w bearing e 1 e quick 
in finishing cut; the maxim that sharp tools writer's experience is that the form and the noise. when running at sav 1000 
me produce good work is especially true of Of a tooth, as well as the angle of « ict, orev , is ciently modified to al 
[O the gear cutter within reasonable limits, matter very littl low lisct t nore readily 
ly lo carry through a speed gear properl) indeed, One tf Is quite as apt to be character and origin, th when runt ing 
i requires that every successive operation 1oisy as another, or silent as the case may ler quite tre rom or bathed in, oil 
ul should be thoroughly thought out and care- M some pret 1 long tooth, ot ce 3 her i as been noticed tha 
1K fullv carried through, because that uncer- Short one; one is more material to wear when a gear is run withou allow it 
- 4 c : 1 the ¢ ter | reo 99 r rol ; 9900%9 " +} 
1 tain factor the human element comes in away, the latt is the advantage in pro far harder to quict down, than the one 
p evervwhere portionate strength, and stands up better that is greased. I do not know the re 
S. R at high speeds The vital point to make on for this, probably some Obscure mok 
NN NG T . ANK . ge $ ‘ . : . : ' 
A FALI HE Br sure of is that the torque is taken up by cular properties in the steel respond to 
The previous treatment of the blank is successive teeth without “a solution of the vibratory rhythm of contact. One is 
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so used to regarding steel as a solid, that 
it calls for quite an effort to think of it 
as a mass of vibratory molecules. 

It is just in this kind of work that 
knowledge and judgment tells; not only 
must noise be exactly located but the 
meaning of each sound must be inter 
preted. If one sound persists through 
each train of speed gears, first, second and 
third for instance, it follows that the fault 
lies in one of the constants; by braking 
first one pair and then the other (a ham 
mer handle held against the second mo- 
tion shaft and reverse pinion alternately, 
answers quite well) one may learn which 
pair is faulty; to decide which of a pair 
is bad, watch the revolutions, the noise 
will synchronize with one or the other, 
and this observation is usually confirmed 
by the markings on the teeth. 

A “nuteracker” sound is given when 
tceth are bottoming, either actually touch 
ing top and bottom or bearing hard be- 
low the pitch line. Irregular spacing pro- 
duces a peculiar rattle which rises and 
falls once or twice during a revolution 
One or two large teeth give a sharp, syn 
chronic jerk. \n irregularly expanded 
gear gives a sound similar to tight teeth 
when small. When the gear is larger, the 
sounds appear to reach a maximum every 
second or third revolution according to 
the tooth ratio. 

Some gears, especially those whose web 
is not central, have a trick of warping in 
au very vexatious fashion, the rim_ falls 
inward in places around the periphery, 
producing a wavy pitch line, high in 
some places, low in others. In such gears 
the teeth bear at opposite ends and sides, 
sometimes at uneven hights. These gears 
are usually noisy, giving a double’ or 
triple beat each revolution. The noise 
from backlash can be detected by the fact 
that it rises and falls irregularly, usually 


] 


coinciding with the pull and sl 


ip of the 
driving belt; it is especially noticeable dur 
ing the “hunting” of shafting driven by a 
s engine. The noise of backlash is about 
the only one which diminishes when _ the 
rake is applied. When teeth bear hard 
above the pitch line (flat teeth) the sound 
is siinilar to that produced by an irregular 
torque, but continuous, while irregular 
torque is synchronic. The noise from a 
roughly cut or scaly tooth may be detected 
by the fact that there is little or no noise 
immediately after the teeth have been tal 
lowed, but after the first few revolutions 
the noise gradually increases as the coat- 
ing of tallow is thrown off 


1 
} 


ther noises are due to faults apart 


from the gears, but as these are all pre 


ventable causes they do not concern us 


7 


here, and must be heard to be recognized 


THE REMEDIES PROPOSED 
Many plans have been tried from time 
to time to remedy defective gears, all 
more or less costly, all more or less fu 
tile. Running gears in with emery and 
oil grinds good and bad alike, besides 





playing havoc with the bearings. Gear- 
tooth grinding machines are certainly a 
step in the right direction but, as yet, are 
only the beginning of better things. | 
have not yet seen a machine of this class 
that has not seriously interfered with the 
pitch line, and again they take too much 
off. Gear-tooth grinders in which the 
abrader travels over the work, and the 
travel is actuated by a crank, grind more 
off the ends of the teeth than the center. 
Naturally there are more revolutions at 
each end of the tooth than when the emery 
wheel is passing the center. When it is 
a question of expense, (and when is it 
not?) the machine wins every time; yet 
the writer prefers rubbing down faulty 
teeth by hand, when one can get brains be- 
hind the carborundam slip. A man who 
knows his business has the sense not to 
interfere unduly with the pitch line; a 
gear grinder usually wipes it out. More- 
over unless things are very bad a good 
man will correct a faulty gear, especially 
small gears, as quickly as the machine 
that requires setting will do it. 

When the last word is said, the crux of 
the situation is in knowing exactly what is 
wrong. 

Differential gears are in a class to them- 
selves and are better and more economi- 
cally treated before they are hardened. 

Another and perhaps the chief cause of 
noisy gears, has not been mentioned, that 
cause being the ignorant foreman. 


Bristol, England. Joun Hate. 





Worm Gearing Troubles and 
the Remedy 


Referring to the letter of J. Wilson in 
the matter of “Worm Gearing Troubles 
and the Remedy,” the end thrust developed 
by any worm drive may be easily calcu- 


lated from the formula 


r= 33,000 X* HP 
Rx FP ; 
where . 
T= Thrust in pounds, 
R= Rotations of worm per minute, 
P = Pitch of worm in feet. 

Taking the second case given by your 
correspondent, 7 7071 pounds. 

The modification he suggests would no 
dovbt improve the drive, but would not 
affect the end thrust unless the speed also 
were altered, but if the improvements sug 
gested in your foot note were adopted the 
thrust would be reduced to 4714 pounds, 
which in itself is a material advantage, 
although even the larger load could quite 
satisfactorily be carried by a ball-thrust 
bearing which would almost entirely elim 
inate the friction at this point. 

It will be observed that no allowance is 
made in the above formula for the friction 
between the worm and wheel. An additional 


factor based upon the coefficient of fric- 


tion for the two metals, would need to be 
introduced if it were desirable to obtain 
the exact figure. This would, of course, 
reduce the thrust. It may be omitted, how- 
ever, if only comparisons are required. 
Harry SIBBERING. 
Birmingham, England. 





Cutting a 77 Tooth Gear— 


Emergency Indexing 


At page 473 there appears an article by 
Mr. McArdell in which is described a 
method of cutting a 77-tooth gear, the 
method being applicable to some other 
odd numbers also and avoiding the neces- 
sity of special plates. As this method does 
not apply to 125 I will endeavor to ex- 
plain a method I once made use of to 
graduate a collar with that number of 
lines. 

There being no plate available which 
would suit the job, I took one of the 
larger change gears, found in the cup- 
board of every universal miller, placed it 
on an arbor, between the centers, set the 
dividing head for 25 divisions and on the 
outer edge of the gear scratched off 25 
lines with a surface gage, the needle, of 
course, being set about the hight of the 
centers. 

Next I removed the gear from the ar- 
bor and placed it in position on the back 
of the head as if it were to be used for 
the “gear on worm” in spiral work. 

I then clamped a piece of brass about 
one inch wide to the table so that it would 
bear against the edge of the gear and with 
the top end level with the center of the 
gear. The index plate was now unlocked 
from the head and one of the scratches 
previously made on the gear was brought 
around to the end of the brass strip and 
the first mark made on the work; eight 
divisions on the gear for each of the re- 
maining 124 on the work completed the 
job. I used a pair of dividers and a piece 
of chalk to save the trouble of counting 
every move and by keeping the backlash 
all one way a very satisfactory job was 
the result. 

DanreL F. Morrarry. 

South Meriden, Conn. 


In regard to that 77-tooth gear described 
at page 473, the writer did not state what 
kind of a machine it was cut on, but we 
are led to believe it was a universal mil- 
ler. The table of compound-index move- 
ments in “Construction and Use of Milling 
Machines,” published by Brown & Sharpe, 
will save much work in such cases. They 
give for 77 divisions, s+ ss, which is 
equal to $$ since yy + ¥ —$ + y7=# 
tr = 4%. For spacing 99 divisions ¥, + sy 
will do the trick. 

Methods of differential indexing are 
also fully described in this treatise. 

3oston, Mass. W. H. S 
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The Santos Dumont No. 20—‘‘La Demoiselle’’ 


The Smallest of the Aeroplanes. Length 20 Feet, Width 20 Feet, 
Weight 242 Pounds, Supporting Surface 107 Square Feet, Horsepower 30 


SPECIAL CORRESPONDENCE 


The latest Santos Dumont creation, the ful machines, each an improvement on the machine at Brescia made a record of 8o 


“J 





No. 20, or, as more familiarly known, “La_ previous one. He has an enviable record § kilometers, for getting into the air. The 


Demoiselle” (see Fig. 1), has the distinc of prizes won both with dirigible balloons “Demoiselle” actually rose after going 
tion of being the smallest of all the suc- and aéroplanes, and he was the first to fly only go kilometers, but it touched the earth 
cessful aéroplanes vet constructed. Besides .in public with a heavier-than-air machine. again and required 70 kilometers to get 
being the smallest, it is the fastest machine, Alberto Santos Dumont was born in fully under way 

for it is estimated that it made as high as Sao Paolo, Brazil, July 20, 1873. He was We are all familiar with the way in 


90 kilometers an hour at its greatest speed the first to successfully use an explosion which M Santos Dumont went in his 


in its cross-country flight from Saint Cyr engine in a dirigible balloon and won, on small dirigible, or “runabout,” as he called 


to Rambouillet on September 18 last, and October 19, 1I901, the Deutsch de La_ it, from his hangar to his Paris residence 


from Saint Cyr to Buc, a distance of 8 Meurthe prize of 100,000 francs ($20,000) in the early morning, took his coffee whil 

kilometers, which was covered in 5 min- by sailing from the Aéro Club park to the his airship was held outside and sailed 

utes, Or an average speed of 55.8 miles Eiffel tower and returning in 30 minutes, back again safely 

per hour. the first vovage ever accomplished by a On September 17 he started from Saint 
M. Santos Dumont has made the unus- _ dirigible ver a previously determined Cyr and flew to the house of a friend, 

ual announcement that he gives freely to course at an announced time. landing in the park of the Countess de 

















FIG. I. SANTOS DUMONT’S “DEMOISELLE” 


N FLIGHT 


the public any of the rights which he On July 4, 1906, he made the first public Galard near Davron, about 17 kilometers 
might maintain in regard to his machine, flight of a mechanically driven flying ma distant, which was covered in about 15 
and further states in a printed circular’ chine at Bagatelle. his machine is shown minutes. The Countess offered him hos 
that although he hoped that anyone could in Fig. 2. pitality, and the little “Demoiselle” was put 
btain these machines by having them He is a chevalier f the Legion f away in one of the sheds \ severe thun 
built themselves for a total cost of 6000 Honor, and has contributed as much as derstorm cami up suddenly and the wat 
r 7000 francs, the cost of the engine any man in France to the cause of avi: ers at Saint Cyr became anxious for his 
would increase this amount somewhat. Ar- tion. Moreover, he has secured the honor safetv: they searched for some time before 
rangements have been made with Clement of being able to 1 in the shortest dis they finally found him calmly enjoving his 
& Charron by which 1000 f these little tance from the point t starting t | supper 
voiturettes of the air will be turned out at p int of leaving th vr nd lhe dav before this episode, \l Santos 
reasonable price in a very sh rt time. The Official R. d of the Aéro Club of Dumont made flieht from Saint Cyr to 
France states that the machine rose after Buc and return and another flight in which 
THE INVENTOR AND His Recorps traveling 70 kilometers in ¢ seconds, he placed a weight f 40 pounds on ne 
M. Santos Dumont has built 20 success beating the record of Mr. Curtiss, whose side of the frame of the machine and still 








FIG. 2. THE AEROPLA 


was able to keep it on an even keel, even 


when the weight was suddenly released. 


He also demonstrated the stability of his 


machine by flying without holding the 


steering apparatus and waving a_ hand 


kerchief in each hand while the machine 


flew of its own accord. 
The monoplane “Demoiselle” weighs but 
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SANTOS DUMONT THAT MADE THE FIRST 


the 
{ 107 


118 kilograms (242 pounds) without 


pilot, and has only 1o square meters 


square feet) of supporting surface. It is 6 


wide and 6 meters (20 


hes 


meters (20 teet) 


feet) long by 4 feet 2 inc in hight, or 


to the top of the propeller at its extreme 


position 7 feet 5 inches. 


Bamboo is used for the chassis and 


PUBLIC 
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FLIGHT IN THE WORLD 


frame of the main plane, and rudder and 
is ingeniously arranged to serve the re- 
quirements, although it is not always a 
satisfactory material for the important 
members of the framework. 


THE CHASSIS 


The Chassis consists of a triangular 














se cerca MieelsT,f 














nt 

















November 4, 1909 


frame with the three main members of 
stout bamboo about 2 inches in diameter, 
two below and one above coming to a point 
in the rear (refer to Fig. 3). These three 
members of a triangle are connected and 
braced together by steel struts of oval 
section. The length of the main frame is 
16 feet 5 inches from the point of intersec- 
tion at the rear where the tail 1s 
hung to the front. The main planes 
are attached to the upper point of 
the triangular front where the motor 1s 
also located; two small bicycle wheels 


20 inches in diameter with pneumatic 


tires are attached to each lower corner 
of the front triangle having inclined 
axles so that the tops of the wheels 
are nearer together than the treads. These 


1 


wheels support the machine when it runs 
on the ground in starting: the tail is sup 
ported by a vertical strut of steel tu 
which is curved to form a runner at 
its lower extremity. This strut ts also 
used to carry the wires which move the 
tail in the directions necessary to elevate 
and lower the machine. A runner is a 
that is required at this point, for as soon 
as the machine starts the tail is lifted fre« 
before the front wheels leave the ground 

A sling of leather and canvas which 
serves for a seat is pre vided for the pilot 
directly back on the front wheels with a 
footrest hung from the front axle. Her: 
the aviator sits in a cramped position 
under the main wings. Fig. 4 illustrates 
this position, although the machine there 


shown is 19 Bis instead of the No. 20 


The knots on the bamboo are smoothed 
down and wrapped to prevent their split 


ting and to reduce resistance. The diag- 
onal wires are provided with neat turn 
buckles less than an inch long, which 
enable them to be tightened when they be 
come loose. At the rear edge of the main 
planes the three members of the frame 


can be taken apart for ease of transporta- 
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FIG, 5. TAIL OF SANTOS 


tion and brass sockets are arranged at 


Bis machine, 


J 
fA 


bullt st previous to the “Demoiselle,” 
had a single stout bamboo pole jointed 


which extended to the rear and carried 
the tail Three wheels were provided 


forming a carriage under the central por- 


The two halves of the main supporting 
surface are set at a slight dihedral angk 
to each other [his arrangement is a 
well known and characteristic feature of 


\l. Santos Dumont’s principle of construc- 


tion, as he has used it on all of his pre- 
is machines (s« Fig. 3 
lw sverse spars 18 feet long, t 











FIG. 4. SEAT AND STEERING WHEELS 


until they are les 


in depth but full width whe 


chord length of 6 feet 


d all the diagon: 


wires used in bracing 
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follows directly the original idea embodied 
in the first aéroplane which was built by 
M. Santos Dumont. In this 
was placed in the front and was simply 
a box without ends mounted on a univer- 


machine it 


sal joint in such a manner that it could 
be pointed in any direction by combining 
movements, about. its. central point as a 
pivot, in both a vertigal and a horizontal 
plane. 

The this 


which important 


s that of intersecting 


final form 
member has taken 1 

kite-shaped planes, Fig. 5, one in the ver 
tical plane and one in the horizontal plane 
made of light bamboo sticks crossed; each 
plane has a V-shaped section cut out of its 
forward side which allows it to be moved 
as a whole without its surfaces interfering 
the to 


about 10 back of 


which 4t is at 
the 


frame 


feet 


with main 


tached, main 
wings, by a very ingenious universal joint 
Che the tail 


feet 5 inches wide by 4 feet 9 inches from 


horizontal surfaces of are 6 
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Jalancing is done by warping the wings 
in the manner the Wright, 
Bleriot Antoinette machines. Steel 
wires run from the outer rear corners of 
the main to a vertical lever 
pivoted immediately behind the back of 
the aviator, who has a small copper tube 
sewn into the back of coat which 
fits over the top of this lever; by leaning 


same as in 


and 


surfaces 


his 


to one side or the other when the machine 
wings are warped and cause the 
It may 


tips the 
machine to regain its equilibrium. 
be noticed that there is no connection be- 
the 
the 


are 


tween the control of the wings and 
movements of the tail except through 
operator; the movements for balancing 
netural and similar to those which a cyclist 
unconsciously performs when he leans his 
body to one side or the other in order to 
manage the This 
nachine is very perfectly balanced, as was 
demonstrated M. Santos 
at 40 miles an hour without 


balance of his machine. 
clearly when 


Dumont flew 
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Darracq firm. Santos Dumont claims that 
the motor was made to his order, and 
as he has paid for it that he can assign 
the right to manufacture it to any firm 
The motor is a twin-cylinder 
cylinders, 


he pleases. 
horizontal type with opposed 
The bore and stroke are 130 and 120 milli- 
meters, respectively (5.2 and 4.8 inches), 
giving 30 horsepower with a total weight 
of 45 kilograms, or 110 pounds. This 
motor is perfectly balanced, and the rela- 
tions between the two cylinders are as fol- 
lows, referring to Fig. 8: 


Second Cylinder. 
Explosion 
Exhaust 
Suction 
Compression 


First Cylinder 
Suction 
‘‘ompression 
Explosion 
Exhaust 

The pistons are at all times at equal 

speeds and opposed in direction of motion. 
neutralizes the inertia 
The forces due 


ihis mutually 


forces due to acceleration. 
to oblique movements of the connecting 


rods are small in comparison to the 


SO 














FIG. 6. VIEW OF SANTOS DUMONT’S MOTOR OF 
front to rear; the vertical surface is the touching the controlling lever or the steer- 
same general shape, but is only 3 feet 7 ing wheel. No automobile would permit 
inches high by 4 feet 9 inches long. of its driver doing this. Like an upto 
date automobile the “Demoiselle” is pro- 
MetHops OF GONTROI vided with a_ foot-actuated accelerating 


[he control of this machine is n- 


plished by three principal movements for 


accol 


rising, steering and balancing; at the 


right hand of the operator is the elevating 
and depressing lever connected by wires 


to the tail in the rear. One of these wires 


passes through 


of the vertical 


a guide or ring at the top 


strut just in front of the 


tail and the other passes through a ring at 
t wires in- 
that the 


acts for ek 


1¢ bottom. Pulling on these 


clines the tail in such a way hori- 
ontal portion of its surface 


s| he 


face of the rudder, which steers the aéro- 


vating and depressing vertical sur- 


plane to the right or left in a horizontal 
plane, is moved by wires which run to a 
small vertical handwheel turned by the 


left hand of the pilot. 


controlled of 


\ switch button 


throttle sort 


left foot 


lever or by a 


stirrup for the 


is fixed to the elevating lever which gov- 


erns the ignition and stops the motor, and 


the operator is in such a position that he 


1 


can use his hands on the tires as brakes 


to machine when descent is ac- 


stop the 
complished. Springs are introduced in the 


controlling wires for each of the steering 


systems so as to take up the slack under 
all conditions. 
THE ENGINE AND PROPELLER 
The motor of the “Demoiselle” is a new 


design, made especially by Messrs. Dar- 


racq, of Puteaux, near Paris (see Figs. 6 


and 7) \ lawsuit has arisen as to the 
vitent rights which are claimed’ by the 








THE “DEMOISELLE” 


first that they may be neglected in so small 
a motor. The valves are situated at the 
ends of the cylinders and are actuated by 
tappets. Auxiliary exhaust are 
drilled through the cylinder walls increas- 
ing the power of the engine. The cooling 
water is circulated by a gear pump and 
from the water reservoir passes through 
jackets around the cylinders to a very in- 
geniously constructed radiator. This con- 
sists of two sets of copper tubes, 100 in 
group, are attached on 
each side of the center of the machine to 
the under side of the wing, thus offering 
The 
total cooling surface is 3.2 square meters 
(34 square feet): while flying these tubes 
are swept by a current of air at more than 
200 feet per second; there is, therefore, 
little danger of the motor overheating in 


ports 


each which one 


practically no resistance to flight. 


spite of the small reservoir capacity for 
The ignition is by a special high- 
of starting 


water. 


tension magneto permitting 
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without coils or battery. The main petrol 
tank is placed behind the pilot and a pipe 
from this tank goes to a small auxiliary 
spindle-shaped tank just above the car 
bureter; air pressure forces the petrol into 
this auxiliary tank where it flows by grav- 
ity to the carbureter. An air pump is 
operated by the motor to keep up the air 
pressure and a rubber bulb gives the 
necessary initial pressure for the starting 
(see Fig. 9). The water reservoir is 
placed over the motor in a forward com- 
partment of the auxiliary petrol tank. 
The propeller is of the type Chauviere 
Integrale, and turns normally at 15090 
revolutions per minute. It is fastened 
directly to the crank shaft of the motor 
Mr. Chau- 
viere says that this propeller, which is 


and no flywheel is necessary. 


made in one piece, is designed for a speed 
of 2000 revolutions per minute if neces 
sary. 

The engine is mounted on the upper 
bamboo piece of the main frame and sup 
ports for it are provided between the cylin 
der heads and the front traverse spars 


of the main planes. It is carried bodily 


a slight distance above these planes and 
the blades of the propeller cut across tl 
line of sight of the operator. The fron 
edge of the main planes are cut away t 
allow the propeller free action. 
PoRTABLENESS AN IMPORTANT FEATURE 01 


THE “DEMOISELLE” 
This machine is made to fold up so it 
can be transported on any ordinary auto- 
mobile. The main frame is taken apart 


at its joints and packed under the win 
while the whole machine is placed on a 
platform especially constructed on the rear 
of an automobile. 

There is little doubt that aérial naviga- 


tion of the future will be largely by some 
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FIG, 9. ARRANGEMENT OF PETROL AND OIL TANKS AND PIPING 
such small, light, and relatively cheay ne rt y peopl S 
aeroplanes. The reduction of supporting chine w d certainly be the typ f 
surface requires a great increase in speed, the “Der I 


We may, therefore, await in all confidenc 
the advent of small planes for cne pers 


traveling at from 125 to 150 kilo1 
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our present ex] 
possible to build an aéroplane to 


miles at a speed of 100 miles per hour 

















FIG. 7. REAR VIEW OF SANTOS DUMONT MOTOR 


A Gage for Centering Work with 
the Milling Cutter 
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bas« ! gainst the tter ind move rm 
b, which swivels at pivot C, so that t 
point of the icrometer spindle D l 
touches tl then adjust the mic } 
eter vt i! y! nd note he ‘ 
ing of the grad s Then use the to 
on the ther side of the cutters in th 
same way. adjusting the work until the 
measurement shows the same on ea 
side. I have also found this tool very 


handy for setting work on the 
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Fulton and Steam Navigation 


Now that the noise of the Hudson-Ful- 
ton celebration has died away, during 
which the work of Robert Fulton has been 
discussed almost without limit, with con- 
clusions that have varied between the ex- 
tremes of laudation on the one hand and 
of detraction on the other, it is perhaps 
well to sum up the case as we see it. 

It is, of course, well known that others, 
hoth in this country and abroad, made 
steamboats which actually ran prior to the 
“Clermont,” and the detractors of Fulton 
have paraded these facts as conclusive 
evidence that Fulton was not the inventor 
of the steamboat. 

The well informed have never claimed 
this honor. for Fulton, whose achievement 
is set down as having been the inaugura- 
tion of steam navigation in the sense that 
he built the first steamboat which was a 
commercial success, and from which the 
real progress of steam navigation may be 
traced. 

There is almost no great invention which 
can be attributed to a single inventor. 
The case of Fulton and the steamboat is al- 
most exactly parallel with that of Stephen- 
son and the locomotive. Locomotives had 
been built for 25 years prior to the appear 
ance of Stephenson's “Rocket,” some of 
which were more successful than any of 
the steamboats which preceded the “Cler- 
mont.” There is scarcely a_ single ele- 
ment of the locomotive as it is made today 
that can be attributed to Stephenson, the 
most important of all the early locomotives 
in this sense being the “Puffing Billy” of 
Hedley, but even this requires the closest 
analysis to detect in its structure any of 
the elements which are now considered 
fundamental 

The “Rocket” was nothing more than 
a successful assembly of elements which 
had been originated by others and _ pre- 
cisely the same is true of the “Clermont.” 
Nevertheless, Stephenson was, for vears, 
looked upon in England almost as a demi- 
god, whereas it is precisely in that country 
that the claims of Fulton are persistently 
passed over as of slight importance. 

Very similar situations exist before our 
eves today in at least two important 
fields of development, namely, the auto- 
mobile and the aéroplane It is true 
that there has been no spectacular indi- 
vidual piece of success in the automobile 
field to compare with Stephenson's “Rock- 
et” and Fulton’s “Clermont,” although the 
recent court decision, sustaining the 
validity of the Selden patent creates a 
situation that, apart from the awarding of 
the laurel wreath in the minds of the 
public, differs but little from the cases of 
Stephenson and Fulton. 

The arguments by which the Selden 
patent was attacked were precisely the 
same as those which have been brought 
against the claims of Fulton, namely, that 
he invented nothing not already known. 
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He did, however, assemble these well 
known elements in a manner which was 
novel and which accomplished the purpose, 
the combination forming the essentials of 
the mechanism of all present-day gaso- 
lene-engine automobiles. 

The parallel is less perfect in the field of 
the aéroplane because the Wright brothers 
were undoubtedly the first to make actual 
fights with a power-driven man-carrying 
aeroplane. Even in their case, however, 
we have the preliminary work of Langley 
and others which did much to pave the 
way and demonstrate the feasibility of 
mechanical flight. 

In this connection it is important to 
point out that Fulton himzelf claimed even 
less for himself than the merit for mak- 
ing a new combination of elements, Not 
only was he well aware of the work of 
others, but he acknowledged it in the most 
official form possible, namely, in his orig- 
inal patent, in which he claims to be “The 
first who had laid down rules that will 
secure success in building such boats or 
vessels; no patent or publications having 
hitherto appeared in which exact mathe- 
matical principles are explained to guide 
artisans to success in works of this kind. 

The development of these prin- 
ciples is indispensable to the most perfect 
construction of steamboats; it is owing to 
a want of accurate knowledge of these 
principles that the essays on steamboats 
which have been made in different coun- 
tries for 30 vears have hitherto failed.” 

Here certainly is frankness itself. These 
claims are those of an engineer rather 
than of an inventor, and indeed it is diff- 
cult to see how, had the close scrutiny of 
patent applications which now prevail, 
been in practice in Fulton’s day he could 
have been awarded any patent at all. He 
was, in fact, granted a monopoly rather 
than a patent in the modern sense. 

This does not, in our judgment, detract 
in the least from the merit of his achieve- 
ment, especially since precisely the same 
thing may he said of Stephenson's “Rock- 
et.” More may be said of Selden’s work in 
connection with the automobile and the 
Wright brothers’ work in connection with 
the aéroplane, but as against this we must 
remember that many important inventions 
are not patentable, a classic illustration 
being the refusal of the German patent 
office to issne a patent for the Bessemer 
process. 

The fact remains that the “Clermont” 
is the landmark from which success in 
steam navigation dates, precisely as the 
“Rocket” is the corresponding landmark 
of locomotive progress, and the Selden 
automobile and the Wright brothers’ flying 
machine corresponding landmarks in their 
respective fields Many of the claims 
which have been made for Fulton are, of 
course, absurd, but equally absurd claims 
have been made for Stephenson. In our 
judgment, both did enough to justify the 
position where history has placed them; 
and while neither did as much as theie 
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over-zealous admirers have claimed, as for 
that matter, few popular heros have done, 
each one did enough to place his accepted 
historical position upon a secure founda- 
tion. 





Rhode Island Branch of the 
National Metal Trade 


Association 


Che Rhode Island branch of the National 
Metal Trade Association held a very in- 
teresting meeting on the evening of Oc- 
tober 21. The topic under discussion was 
Industrial Education, the opening address 
being made by Principal Weston of the 
Technical High School of Providence. He 
was followed by C. E. Hildreth, of the 
Whitcomb-Blaisdell Company, Worcester, 
Mass. 
themselves the task of helping to solve 
Henry D. 


, urging that the association set 
this very important question. 
Sharpe spoke from his own experience 
along this line and urged that a personal 
interest be given to the apprentice in ad- 
dition to the actual learning of the trade 
itself. 

Charles Fosdick, of Fitchburg, gave an 
outline of the working of the cooperative 
plan in that city by which high-school 
boys, who desired to become mechanics, 
alternate weekly between the high school 
and the shop. The plan is now in its sec- 
ond year in Fitchburg and appears to be 
giving entire satisfaction both to the man- 
utacturers and to the boys themselves. He 
urged that other cities give this plan care- 
ful consideration as he believed it pre- 
sented a solution which would prove help- 


ful in most cases. 





New Publications 
J 


' * 


TABLES AND OTHER Data FoR ENGINEERS 
snp Business Men. By Chas. E. 
Ferris. Thirteenth edition; 165 2'4x 
5%-inch pages: indexed. University 
Press, Knoxville, Tenn. Price, 50 
cents. 

This is an enlarged and revised edition 
of this valuable little vest-pocket hand- 
book, preceding issues of which we have 
received from time to time. The more 
commonly needed engineering tables are 
given in a usable form, together with 
other useful data. Its size is very much 
in its favor as it fits readily into a vest- 
pocket. 


ELEMENTS OF MACHINE VesiIGN. By Kim- 
ball and Barr. 444 534xgQ-inch pages; 
196 illustrations ; indexed. John Wiley 
& Sons, New York City. Price, $3, 
net. 

Occasionally a book reaches the hands 
of the reviewer, a consideration of which 
is nothing short of a real pleasure. Such 
a book must, of course, conform very 
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closely in scone and treatment to the re- 
viewer's ideals for the subject treated, and 
such is the situation after a reading of this 
new book by Professors Kimball and Barr. 
While intended primarily as a_ textbook 
for engineering students, it will also prove 
of value and assistance to machine design- 
ers and draftsmen, and to such we most 
heartily recommend it \ strong feature 
is the absence of undigested treatments of 
details of construction that are at once 
branded by the experienced machine de- 
signer as theoretical and scholastic; or, 
stated somewhat differently, the text 
shows that the authors are intimately ac- 
quainted with machine designing and ma 
chine-shop practice. The work naturally 
divides itself into two sections, the first 
comprising Chapters 1 to 4, inclusive, 
treating of fundamental principles of ma- 
chine design, energy and force problems, 
straining action in machine elements, and 
friction, lubrication and efficiency The 
second part, Chapters 5 to 16, inclusive, 
discusses the more important machine de- 
tails with a view of showing how the theo 
retical considerations and equations stated 
in the first part are applied and modified 
in practice. In this second section are 
numerous references to well known manu- 
factured machine parts. For illustration, 
in connection with ball and roller bearings, 
the Hyatt roller bearings are mentioned 
by name, constructions are shown which 
exemplify the Chapman and Hess-Bright 
ball-bearing principles, and yet another 
illustration shows the type of heavy thrust 
roller bearings made by the Standard 
Company. Frequent references are made 
to the Transactions of the American 
Society of Mechanical Engineers, and the 
work of well known investigators. Page 
185 shows a chart plotted from equations 
expressing the relations between efficiency 
and pitch angle of screws. Excepting the 
work of Mr. Halsey in regard to the effici 
ency of worms published several vears 
ago in the AMERICAN MacuHinist and 
later in book form, we believe this is 
the first carefully analyzed and_ usable 


published discussion of this subject 


Apropos of the perennial controversy 
over the English and American designs 
for lathe bed wavs we quote “But. 
as a rule, the bearing surfaces of such V- 
guides are very small, and wear soon be 
gins to be apparent, especially as the wear 
of the carriage is usually concentrated on 
a short portion of the bed. There is a 
tendency among manufacturers to discard 
the V-guide in favor of the flat surface 
English practice, especially on large tools, 
is in advance of American practice in this 
particular. A combination of V and flat 
guides is also often used.” 

The chapter headings are as follows: 
Chapter 1, 
Fundamental Principles of Machine De- 


Introductory, Definitions and 


sign: Chapter 2, The Energy and Force 
Problem, Consideration of Machines as a 
Means of Modifying Energy: Chapter 3, 
Straining Action In Machine Elements. 
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Fundamental Formulas for Strength and 
Stiffness; Chapter 4, Friction, Lubrication 


and Efficiency; Chapter 5, Springs; Chap 
ter 6, Riveted Fastenings; Chapter 7, 
Screws and Screw Fastenings; Chapter 8, 
Keys, Cotters and Force Fits; Chapter 9, 
Tubes, Pipes, Flues and Thin Plates; 
Chapter 10, Constraining Surfaces, Slid- 
ing Surfaces, Journals, Bearings, Roller 
and Ball Bearings; Chapter 11, Axles, 
Shafting and Coupling; Chapter 12, Belt, 
Rope and Chain Transmission; Chapter 13, 


(pplication of ‘Friction, Friction Wheels, 


Friction Brakes and Clutches; Chapter 14, 
Toothed Gearing, Spur, Bevel and Screw 
Gears; Chapter 15, Flywheels, Pulleys and 
Rotating Disks; Chapter 16, 
Frames and Attachments. 


Machine 





Personals* 


Frank Keasby is requested to get in 
Mashek Engi- 
neering Company, New York City 


communication with the 


E. R. Stevenson, tool manager for the 
Norwalk Iron Works Company, South 
Norwalk, Conn., is temporarily engaged 
in Burgettstown, Penn 

\. D. Frost, formerly with the Harry 
S. Houpt Company, has been appointed 
sales manager of the Herreshoff Motor 
Company, Detroit, Mich 

Kk. E. Alexander, who has been shop 
neer of the Cooke & Rogers Works 


of the American Locomotive Company, is 


eng 
now acting as chief draftsman of that 
plant. 

Guy H. Gibbs, for the past eight years 
with the Westinghouse Electric and Manu 
facturing Company, is at present with the 
Western Electric Company, with head- 
quarters in Cincinnati, Ohio 

Charles Napier, manager of the Quality 
Saw and Tool Works, Inc., Springfield, 
Mass., sailed for England on October 27 
Mr. Napier will tour Europe in the in- 
terest of their foreign business. 

Walter G. Holmes has been appointed 
hief draftsman of the Linderman Ma 
chine Company, Muskegon, Mich Mr. 
Holmes was formerly connected with the 
American Sterilizer Company, Erie, Penn 

J. G. O. Sewell, until recently with the 
Tennessee Coal, Iron and Railroad Com- 
pany, has become associated with the 
United Engineering and Foundry Com- 
pany, Pittsburg, Penn., and will be in 


harge of estimating 


H. Terhune, for a number of vears with 
the Billings & Spencer Company, and an 
vccasional contributor to our columns, has 
resigned to accept a position with the E. 
W. Bliss Company, Brooklyn, N. Y., where 
he will be in charge of designing drop- 
forge machinery. 


*Items for this column are solicited 
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New ‘Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a* Reduced Cost 


THE LATEST INFORMATION 
New High Speed Dnill Worm and Gear Cutting Machine worm shown at the right under the hand- 


wheel and the whole cutter head is fed 











along the substantial ways shown at the 

This is a very substantial worm-milling _ back. 
machine which is just being put on the In order to secure easy, accurate and 
market by Alfred H. Schiitte, 90 West substantial indexing for multiple-thread 
street, New York City. It has been built work, a ring is provided outside of the 


This new high-speed drill brought out 
by the Sibley Machine Tool Company, 
South Bend, Ind., was designed especially 


to meet the requirements of the automo- 





bile trade The most prominent of 
its new features is. the change-speed 


box located on the top of the col- 

















WORM-MILLING MACHINE 

















HIGH-SPEED DRILL 














umn, entirely eliminating the cone pul 
leys and permitting eight changes of SAMPLES OF WORK FROM WORM-MILLING MACHINE 
peed These are so arranged that they 


may be instantly changed without shifting especially for heavv work with a view of worm gear containing twelve wedge 


of bolts. It has ample power to run high- obtaining extreme rigidity in every part. shaped notches and a dog having a cor- 
peed drills up to 1' inches in diameter The milling cutter is mounted on the responding shape. This dog is connected 
to the limit of their capacity. The gears spindle of the cross slide, the upper part to the spindle carrying the work and in 
run in oil and all bearings are bronze. of the cutter showing behind the worm cutting multiple threads the* work spindl 


The large spindle is fitted for No. 4 to be cut, and can be adjusted to any is adjusted to locate the new thread by re 
Morse taper and has ball-thrust end desired angle according to the lead of leasing the handwheel nut and_ turning 
bearings. the worm. The work is revolved by the this dog into its correct position for th 
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next cut. This insures accurate indexing 
and avoids any slipping under the strain 
of a milling cutter at high speed and with 
heavy feed. 

This machine can be used to cut spur 
or spiral gears of any size within its 
capacity, the work shown in Fig. 2 giving 
some idea of the variety of pieces which 
may be made with it. It can handle either 
worms or gears up to 14 inches in diam- 
eter and 8 inches long. It enables the 
use of a large milling cutter even on the 
smallest work, the usual cutter diameter 
being 7 inches. The smallest lead is % 
inch to the revolution and the largest 60 
inches per turn of the work. The mini- 
mum speed is 4% inch per minute and the 
maximum 3% inches per minute. The 
spindle has a 3%-inch hole and the en- 
tire machine weighs 6200 pounds. 

For gear cutting there is a very com- 
plete indexing device inclosed in the ob- 
Iong box surrounding the driving worm 
shaft and behind the crank handle shown 
on the end of it. This provides for any 
division that may be desired and makes 
a very complete machine for shops using 
a large number of worms and also wish- 
ing to cut gears of various kinds from 


time to time 





The Duplex Keyseating Machine 





A general view of the Duplex keyseat- 


ing machine brought 


ut by the Chicago 
Machine Tool Company, of Chicago, IIL, 

















FIG. I. KEYSEATING MACHINE 
s shown in Fig. 1. It is built on the lines 
f a milling machine, and has both hori- 
mtal and vertical spindles. The _ hori- 
mtal spindle is fitted with a taper arbor 
ving a No. 9 Brown & Sharpe shank, 
1eld in place by a draw bar. This arbor 
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carries a cutter for the desired width of 


keyseat, while in the vertical spindle is an 
end mill of the correct size, held in place 
by a draw-in collet. 


Fig. 2 shows the first part of its opera- 


tion, the milling cutter having milled out 








FIG. 2 MILLIN¢ HE KEYWAY 











FIG. 3. ROUNDING OUT THE ENDS 


the keyseat, all except squaring up the 
ends. In Fig. 3 the table carrying the vise 
and shaft has been brought out directly 
under the end mill by means of the hand 
crank traverse feed. This brings the end 
mill into plav for squaring up the ends 
of the feather keyseat and finishing the 
operation. 

The machine is fully equipped with six 
changes of power feed as well as the crank 
and lever feeds, giving 1 sufficient range 
to cover all work, the lever doing good 
service in making a quick return on the 
table after a cut has been taken. An ad 
justable automatic stop to the table feed 
is also provided which may be set for the 
length of keyseat desired. The machine 


is built in three sizes and two styles 





Sol 
Timing Device for Speed Indicator 


The engravings illustrate a self-timing 
attachment applied to a speed indicator. 
The device is patented by Karl Weiss, 30 
Woodlawn Terrace, Waterbury, Conn. It 
is shown as applied to a Starrett speed 
indicator. The indicator case shown is 
cut in two and the two parts connected 
with a hinge or knuckle joint so the worm 
gear can swing away trom the worm on 
the spindle and thus stop registering the 
revolutions. A coiled spring swings the 


case trom the center beam, when the re- 


taining latch is thrown off by the exten 
sion of a disk fastened on the arbor of the 
main wheel in the movement. Power is 
furnished by the main spring fastened to 


\ disk with 


notches to engage a pawl holds the spring. 


the arbor of the main wheel 


The transmission from main wheel to 
escapement consists of a train of three 
wheels and pinions The escapement is 


a gear with ratchet-shaped teeth which 


works in mnection with a pallet from 
which extends a small wire acting as a 
governor. A small pin stops the disk from 
going all vay round When the 
spring is run \ el t is wound up 
by the nu b, each line representing 
IS sec nds \l ce trl scTeWw cl 3 l 
regulator, this tou g the wire of th 
governo! 

In peration he « e 1s push down 
and closed to connect the wort wheel 
with the running spindk At tl 
time a pin releases a friction allowing th 

















FIG. I TIMING DEVICE ON SPEED INDICAT: 
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PIG. 2. TIMING DEVICE ON SPEED INDICATOR 
movement to. start \ latch pressed in 
pl ce by it spring holds the Cas¢ closed 


until thrown open when the timing hand 


is run down to zero. When the spring is 
rst put in it is wound up three turns so 

to keep proper tension on the move 
ment Che arbors of the wheels run in 
plates one of which may be solid with the 
beam in which the spindle runs \ frame 


around it takes the place of the pillars, if 
desired ilso second cover or crystal to 


keep it dust-proof. The movement will 








292 
run three minutes but only one minute 
un is usually required. When made for 
timing a single minute the hair spring is 


lhe 
acvice May, of course, be used in connec 


makes of 


simplifying the construction 


omitted, 


tion with various speed indi 


cators 





Surface Grinder with Twist Drill 


Attachment 
his machine has been designed pri 
marily as a surface grinder and has a 


grinding table of 
the 


working surface to the 


6x12 inches which covers most of 


work which requires grinding in the aver- 


small shop. Sufficient movement is 


age 
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only requires the use of a cup wheel at the 
other end of the grinding spindle. The 
grinding attachment needs no description 
as it is well known to users of drills. This 
machine is known as the No. 1 surface 
grinder and is made by the Wilmarth & 


Morman Company, Grand Rapids, Mich. 





Electrically Heated Oil Tempering 
Bath 


The General Electric Company has re- 
cently perfected an electrically heated oil 
bath which seems to meet all the require- 
ments of such apparatus, the general ap- 
pearance being shown herewith. 

The bath proper consists of a cast-iron 
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SURFACE AND 
provided in both directions so that the 
Wheel fully clears the table each way 
Both the vertical movement of the knee 
and the cross movement of the table can 
be set to thousandths by graduated col 
lars The longitudinal movement of the 
table is controlled by the lever which is 
believed to be quicker and more conven 


work of thts size than a screw. It 


is regularly 


ient for 


equipped with a grinding 


wheel 12 inches in diameter and 1 inch 
thick running at speed of 1400 revolu 
tions per minute 

he drill-grinding attachment is op 


tional with the purchaser, being readily at 


tached by means of the bar shown and 


DRILL GRINDER 
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tank, or pot, having 12 lugs evenly spaced 


les. These lugs are drilled 


around the sic 


to receive standard cartridge units, and 


it is found by thus distributing the units 
can be main- 


Around the 


that an even 


tained in all parts of the oil. 


temperature 


pot is placed a heat-retaining jacket con- 
sisting of an inner and outer wall of sheet 
metal, the space of 3 the 
walls being filled with mineral wool. The 
on each side of the pot is easily 


inches between 


jacketing 
removable, thus allowing quick access to 

















Vs 
FIG. I. ELECTRICALLY HEATED OIL TEMPER- 
ING BATH 
the internal connections of the units. 


Around the top of the pot there is a wide 
flange to which are secured four cast-iron 
legs. 
valve provides a means for drawing off 
the oil. 
one end of the pot, in which a thermom- 


\ drain pipe controlled by a globe 


There is a protected recess in 
eter can be placed to indicate the temper- 
ature of the oil. 

There are two methods 
bath. In the first method, the tempera- 
ture of the oil is raised to about 250 de- 


of using the oil 


grees Fahrenheit, the work placed in the 
bath and full heat When the 
the the 
is removed and turned 


turned on. 
desired temperature 
the 


reaches 


oil 
work 


off. 


current 
This method requires a single-heat 
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FIG. 2, ELECTRICALLY HEATED OIL TEMPERING BATH SHOWING REMOVABLE TRAY 
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bath. The second method is to turn on 
full heat, bring the oil to the desired tem- 
perature, then introduce the work, and by 
means of regulating switches maintain that 
temperature constant any length of time 
desired. 

Where desired, a cast-iron basket or 
tray is supplied in which the work can be 
placed. The basket has eye bolts at each 
end to facilitate handling. The bottom of 
the basket is perforated with 7¢-inch holes 


permitting free cifculation of the oil. 
There are also legs on the bottom of the 
basket which keep the work an inch or 
more above the bottom of the bath when 


the basket is in the tank. 


GROUPING AND CoNnTROL OF HEATING 
UNITS 


The heating units are connected in 
groups according to the size of the bath, 
and the leads are brought out to the ther 
mal block. In the single-heat devices each 
group is protected by a fuse. In the mul- 
tiple-heat device, the leads are carried to 
the switchboard, the latter being so ar- 
ranged that the energy input can be varied 
in small steps from zero to maximum, A 
switchboard is not necessary for the 
single-heat bath, but is required f 
control where a multiple-heat device is 
wanted 

Any desired temperature is obtained by 
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A New Type of Grinding 
Machine 


This is such a departure from the usual 
form of grinding machine that an outside 
view conveys very little idea of either its 
operation or purpose. It is called a chuck- 
ing grinder, and the name becomes more 
and more appropriate as we look into th 


machine and its work. 
There are three grinding spindles car 


handle 1) locks the spindles after thx 


have been adjusted, while the wheel 
; 


controls the in-and-out movement of the 


work head F. / ts the handwheel for th: 
cross-feed, J the locking lever which clamps 


the work head, either in line with the spin 
dles or at any desired angle as secured by 
the graduated disks under the handle 


lhe wheel A gives the hand movement of 


the grinding head and is automatically) 
thrown out as soon as the power feed is 
thr Whi i dusts the poOwe’l teed trom 
























































FIG. I, FRONT VIEW OF PRYANT CHUCKING GRINDER 


throwing in the necessary number of units 
to give the approximate value. Close 
regulation is then secured by varying the 
voltage impressed on one of the units. 
This is accomplished by means of the 
rheostat mounted on the board. As a 
result of this method there is a negligible 
loss of energy in the regulating device. 
The bath is made in three sizes, varying 
from 9g to 37 gallons and consuming from 
6 to 20 kw. of current. The energy con- 
sumption is sufficient to heat the oil to a 
temperature of 450 degrees in less than one 
hour, starting cold. 


ried in the head 4 and shown in detail 
Each grinding spindle is inde- 


pendent both as to its drive and horizontal 


in Fig. 3. 


adjustment for its work, this adjustment 
being controlled by cranks B.C. or DD. as 


+ , ‘ 


the case may be, and its power by 


dle &, which controls the position of the 
driving belt inside the machine 


The work is held in a chuck of some sort 


mounted on the work spindle in the work 
head F, being entirely different in every 
respect from the usual cylindrical grinder 
and bearing only a distant relation to the 
internal grinder as usually known. The 
































1/16 to 48 inch for ich revolution of tl 


work, while handles 1/J and N control the 


speed of the work spindle, while O cor 
trols the clutch which gives the grinding 
head travel either to the right or left 

A Sections View oF THE MACHINI 

lig. 2 wives i bette ice i tT tine con 
structio1 ot thre achine, showing a sec 
tion throug! work spindle sO 
throug] t y dling 
spindl cginning single pull 
dt V« if ( ] ) \¢ s t s itt l 
I the ne a illis I 1 Tee 1 
the er ( gv | lso for revoly 1g 
the work rect speed Phe yea 
ing and ch es s \ give nine varia 
tions of speed, power being transmitted 
through 1] three beveled gears around 
the pivoting d supporting shaft db 
belt from the long drum to the pulley on 
thre wo k spindle ibove he work spindle 
is also hack-gear d, as can be readily seen, 
these being controlled by the handle on the 
muutside of vork head 

On the main shaft coming in from the 
single drive pulley outside is a long drum 
and fro this the power is transmitted 


directly to the two outside grinding spin 
dles above lhe center or internal spindle 
rece ive s its motion «directly, being driven 
by a belt from the left-hand pulley on the 
idler shaft, shown between the main shaft 
and the grinding spindle. This is ar 
ranged so that only one spindle will be 


in operation at a time, the spindle desired 
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FIG. 3. THE GRINDING SPINDLES FIG. 5. POWER CROSS FEED 
being selected by the position of the handle each grinding spindle, and a very in- head, which determines its movement 
E-, which shifts the belts inside the ma- genious devi is used which allows the toward the grinding spindie ii operation. 
I 


chine. 
THE GRINDING SPINDLES 


The grinding spindles themselves are 
shown in Fig. 3 in their relative position, 


from which it will be seen that each spin- 
I 


dk Is Ca ied im < sleeve a cl Is I ved n 
< | 1 na held 1 the desired POSITIOI 
for the work, together with the sleeve 
itself 1 ii novement of the whole he id 
kee] the over! ing the Same itt 1t 1S 
once si They are driven by splined 
shaft 1 Ww ] ( pulley 1s xed the 
general construction giving an idea of the 

bstantial bearings and the way in whicl 
they are supported. 

ig. 4 shows the ingenious way in which 
all three spindles ar lamped by a slight 


movement of the handle G shown in Fig. 


I It nsist ora < bination ft cone 
pointed rods bearing against inclined sur- 
faces and made a free enough fit so as te 


be self-adjusting in every way and not 


requiring the extreme accuracy in fitting 


up that might be supposed. It is an in 
teresting method of transmitting a slight 


motion in a number of different directions 
from a central point 


Tye Work Heap 


The cross-feeding mechanism of the 


work head is shown in | ig 5. and is con- 
trolled by the small handle at the left 
which the indicator shows to be thrown 
out Three stops are provided, one for 
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FIG. 4. LOCKING DEVICE FOR SPINDLES 


amount of feed to be gradually reduced These are independent for each spindle 
automatically so that the last cuts are and allow the work to be readily set for 
made with a very light feed, or with it any desired operation with the assurance 
thrown out entirely, assuring accuracy in that the pieces will all be duplicated. 


the finished piece and aiding in duplicating The cross-sliding head is mounted and 
work. gibbed to an intermediate slide having 

This is accomplished by the use of the longitudinal traverse. This imtermediate 
cam shown, which is connected with the © slide is quite thin and no effort was made 
gear train of the cross-feed screw, and the to have it stiff enough to resist twisting 
curved surface of this cam controls the or bending strength. Instead of this the 


] +7 
i 


movement of the stop, which in turn lower gibs that hold slide onto the bass 


limits the movement of the swinging arm are placed directly under the gibs that hold 
: I \ 
carrying the ratchet lever and determines  cross-slide to the intermediate, so that any 
the number of teeth that can be picked pull or thrust imparted to the work spin- 
] I 
up at each stroke. Cams and stops are dle is taken care of by the direct line of 
provided for éach spindle, and there are gibbing to the base casting itself. In other 
also location stops for the entire work words, the intermediate slide is in reality 
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FIG. O. GRINDING A TEMPERED COLLET 
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a flexible member, whose flexibility, how- 
ever, does not in the least affect the con- 


trol of the cross-slide. 


Some or Its Work 

Leaving the machine itself and studying 
some of its operations, we see its field of 
usefulness much more clearly than before. 
One of the essential conditions for suc 
cessful grinding is the right wheel for the 
work, and this machine allows the proper 
selection in the same way that a chucking 
machine has the right tools for every oper- 
ation. 

Taking the work as it comes from the 
regular chucking machine, either in its 
natural stage or after heat treatment, this 
machine offers a way of finishing by grind 
ing with practically the same facility as in 
the original machining of the piece itself 

ig. 6 shows very clearly the grinding of 
a tempered collet, which is all done at one 
operation, although four grinding-wheel 
positions are necessary. The first of these 
shows the collar held on a taper draw 
chuck and the internal-grinding wheel at 
work sizing out the nose In the second 
position the front face is being ground by 
the large outside wheel and also being 
buffed by the wheel on the rear spindle. 
+7 lor 


In position three, the large wheel is 
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grinding the outside and the back face, 1 


while in the fourth position the work spin s 
dle has been swung to the necessary angle, 

15 degrees, and the outside wheel is grind n 
ing the tapered front seat It will be ¢ 
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proper, so that the rigidity of the machine 
is in nowise affected. 

Fig. 7 shows a rather complicated grind- 
ing proposition in the shape of a special 
hardened gear with a taper bearing. This 
is chucked in special tooth-shaped jaws, 
and the first wheel position shows the back 


spindle at work. In the second position 


the small internal wheel is doing external 


grinding on the small diameter, while in 


805 
dles seems to adapt itself to work of this 
kind, and it is somewhat surprising to see 
the small amount of cross-movement 
necessary to bring either of the desired 
wheels into action. It is not by any means 
necessary to tollow the arrangement of 
wheels shown in these illustrations, al- 
though for most purposes they will prob- 
ably be found most convenient, but any 


desired combination can be used which 
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] heel e; > ] » 
le third position the work has been swung 


that the wheel on the front spindle is 


hnishing the taper porti It is then 
ecessary to reverse the piece and a small 
ut wheel on the internal spindle is at 


noticed that the whole work head is swung work inside the gear 


for angular work around the substantial 


One can hardly fail to note the wav in 


1° 
| 


vertical shaft at the end of the body which this arrangement of grinding spin 
grinding spit 
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Machine Slides 
By J. Ricwarps 
(his brief article is to contain a moral, 
lso a tale, and in addition, it is hoped, 
ome useful suggestion on sliding joints 


especially machine tools. It 


machines, 

















relates to all kinds of guides and ways in 
vener and to a branch of fitting or de 
a 
| 
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FIG. I, GIBBING OF A LATHE CARRIAGE 


sign that everyone has interest in and one 


that, so far as | know, has only an em 
pirical base and no rule, scientific or other 

First for the tale, however, and then 
the comments, because the tale made a 


foundation for some tolerably hard think 
Many years ago, 
the American 


carriages 


ing, not yet quite done 
in 
manner of lathe 
: » 7 seats e Cescensl 
angular or V ways, when visiting a frien 


young man, trained 


mounting on 
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aid nothing, but ut 


master mechanic s 


locked the 
the movable head and then said, “Try it.” 


perfect freedom 


feeding gearing, moved back 


(he carriage moved with 


with the rack, but the older man then put 
his hand on the carriage and slid it from 
end to end as if it was on rollers 
The writer, who was the visitor, went 
back and sat down to think and is think- 
ing yet, perhaps usefully—a point to be 
decided by readers here and now in this 
advanced time 
Two Metuops or FITTING 


To trace these two methods of fitting, 
one can begin with the manner of fitting 
up sliding joints here and in the shops of 





November 4, 1909 


also the old custom of fitting three 
or more instead of two surface plates to- 


gether. These frames are then, after in- 
spection, turned over to the fitters. 
The 


he main point is the interchangeable 
system of 


this mention of the sur- 


fitting ; 


face plates introduces another tale that 
may have some hints in relation to the 
present subject. 

Mr. Porter, one of the brightest me- 


chanics of his time, after a trial at making 
] 


high-speed steam engines at Whitworth’s 


Works in England, came over to New 
York and founded the Porter Engine 
Works, away out about the Harlem 
river, forty or more years ago. He 


id at Whitworth’s seen some nice fit- 


] 


i 























who was the master mechanic of a rail 
way in northern Europe, was invited t 3. GIBBING 

, = 

r+ ‘ “TT ¥ / 

“_ a L ~T ss 

= FIG. 4 
a= FIG, 3 
FIG, 2 Amer Mw re 2 
THREE FORMS OF GIBBIN¢ 

Inspect a new lathe in the works recently European makers, especially in Great 
eceived from Sir Joseph Whitworth’s, Britain. By two methods is meant in on 
\lanchester, England, and at once, or on case a saddle or carriage is put on and 
first view, set out on a disquisition upon scraped down to a fit on its own seat; the 
the absurdity of not mounting the cat other where the frames or seats of mov 
riage on angular ways, so it would move ing carriages are “got up” independent of 
easily, true and steady, and not gib it over the sliding carriages or mountings 
the frame in that old-fashioned manner lo illustrate by a concrete example, let 

The master mechanic, a_ polite and us suppose a dozen lathe beds are to be 
older man, remarked that he had some got out in a machine-tool works in Eng 
lathes made that way, but he used them  land—one where good tools are made, as 
tor light work only, because the carriages. distinguished from a merchant shop, of 
heing held by gravity only, would not which there are happily not very many 
tand any but downward strain The frames or beds a “lined” by the 

The angular-way proponent asked for a_ fitters and planed, then are made true and 
pinch bar and, inserting it in a bolt slot parallel by straight-edges, surface plates 
of the carriage, attempted to shake it all and dummy carriages, ready to receive 
about, but could not. It was as solid as ¢their mountings 
the rock of Gibraltar and moved not This is in accordance with the old rule 
“Well,” said the visitor, “it will not slide (and a true one), that no two pieces that 
when gibbed down in that manner.” The re to work togethe an be fitted to- 
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FOR A SHAPER RAM 
ting and concluded he would  intro- 
duce it here, and got up, accordingly, 


a system of straight-edges, surface plates 
and so on for sale, putting at them his 

The tools 
fit and Mr. 


Tyist 
epi 


it it would not do. 
would not 


his desperation, sent over to 


best men: 
“went into wind,” 


mm” 


Porter, 


Mr. Sineock, at Manchester, for a work- 
man to “call off the witches,” as Mr. Por- 
™, 











>| 














American Machinist, N. Fy 


GIBBING PLANER 


OF 


\ 


and one came accordingly— 
did not 


ter termed it, 


a plain-looking workman, who 


know 


Two 


what he was to do 
about inches, 


looked 


y hy 
good, 


3x24 
He 


them over, said “they were pretty 


straight-edges, 
were given him to finish or fit. 
reached up to his head, pulled out a hair, 
laid 
them obliquely each way, so the diagonal 
would catch and the whole trick 
The plates were all 


it across the faces, and then swung 


corners 


was at once seen. 


trued up in a few hours and, as Mr. Por- 
ter once informed the writer, he went out 
find someone to “kick him for stupi- 


+ 


a) 
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dity.” These men at Whitworth’s had tion on the subject of mounting the slid- narrow itself down to getting pl 
learned to true up surfaces. So had M: ng parts of such implements; but this { ind providing rigid comps 
Porter report was for some reason not printes | is Dp ibk 10Orm t 
[hese systems of fitting, to a great and never saw the ligl Nu to his far il substituting set t 
extent, are a result of the manner of lay gret, as well as of his friends wedges when pract | 


ing out work. In England, for exampl 
































fitters are the mechanics. Lathemen, plan Some Metuops or GipBine 
> ] ] ] ' - | ] . } tit » +] +h 971 ] 5 ee 1 
ing men and drillers rank between th I send with this some diagrams of “gi ~ . 
Safe | bic 7 : | aig A German Dnill Chuck 
ters and laborers, have little to do with bing” in the Wild and Woolly West; 
the drawings or where things go after some of them novel perhaps 
. . . : ’ ‘ . . . 7 7 14 ) 
‘ they are machined to limes made by tl Fig. 1 is a lathe carriage, with a box By W \N 
fitters. In this country a machinist is trame, which was very rigid and kept its 
supposed to know and = pertor ill alinement While twi " iD : 
branches, has drawings to work to, w hig. 2 was a “humbug,” so called be- generally we a tang on the end. whi 
, + | +i 
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FIG. I. GERMAN DRILL CHU¢ AND TANGED STRAIGH SHANK DRILL f a 
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FIG. 3. WAY IN WHICH NEW TANG IS MADE ON A DAMAGED DRILI H 
the fitters or benchmen put the work t cause it held nothing, the screws being drill, until now this device Ls t b 
gether. Which way is best is not t seated “square” against the gib and holding — tried with straight-shank twist drills. TI 
, argued here; but the reasons for mount but little. They were changed as at Fig. firm of Ludwig Loewe & Co., Berlin, Ger- 
t ing sliding parts on angular or A or V_ 3 with beveled ends to change the pressure many, has produced, since the time whet 
guides contrasted with gibbing on solid, to the line a and did well. Finally, how- it began to make twist drills of high-speed 
’ in all planes is a problem of expense, the ever, the wedge as at Fig. 4 was adopted, steel, straight-shank drills with such a 
i customs in fitting, the uses of the machine which was good enough in all cases tang (see the drill shown in Fig. 1), and 
’ and is fortunately confined to lathes Fig. 5 shows the gib and method of brought out therefor a suitable drill chuck, 
; mainly. driving for a simple shaping machine with which gives a powerful drive to the tool 
The safest conclusion is that all the «a modified “quick return” movement that and makes possible the full use of it 
methods in use are good and suitable worked very well and cost nothing working capacity 
when considered in respect to certain Fig. 6 shows the gibbing of a side pla The chuck has two pati: f jaws ind 
premises The report of Prof. John ing machine where the strain was mainly pendent of each other he upper and 


FE. Sweet on “Machine Tools at the Cen- torsional in a horizontal plane and quite broader jaws a, Fig. 2, serve only to cet 
tennial Exhibition of 1876" no doubt con severe. The result was great endurance. tralize and to fasten the tool in xia 


tained valuable and exhaustive inform The whole matter of gibbing seems t direction, while the lower jaws ?- gi 
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powerful drive. The upper pair of jaws 


does not require to be tightened very 
hard; the lower jaws can, on the other 
hand, as they are not used to centralize 


the tool, even have some play over the 
of the tang and rest against the driv- 
For both 


faces 
ing faces in a radial direction. 
sets of jaws only one wrench is required 
The chuck can be used for straight as well 
as for taper shanks. 

If anyone wishes to keep uninjured 
Morse taper shanks he can have a chuck 
with Tools with 


damaged Morse taper shanks can be used. 


suitable tapered jaws. 


This is especially true for taper-shanked 


drills of high-speed steel where the tang 
has been broken (see Fig. 3). While such 
drills are worthless in the ordinary drill 
chuck they can be brought fully into us« 


by our own chucks. It is only necessary 
to make a new tang on the shank, which, 
however, need neither be accurate as te 
breadth, nor leneth (see Fig. 3) 


Jerry Wise and the Perfect System 


iy J. H. VANPLESENTER 


Wise was smoking a fat cigar 


was tilted back at a con 


fortable angle, and his feet reposed 
t deck of the big roll-top desk, serving 
also as paper weights for pile of 
respondence. Through a window in thi 
side of his office, Jerry could dimly se 
the outlines of the big planer, and now and 
then catch sight of a will-o’-the-wisy 
park, as the night watchman cross¢ 
recrossed the shop with his lantern 

The Star I:ngine Company had reach 

point in its development where Jerry 
feund it hard to keep in touch with the 
fast growing detail. He saw the time 
approaching when he must employ more 


| methods in his or 


ethcient and modern 


ganization, and had spent most of the day 


in conversation with a firm of “system 
doctors” from the city, who drew beauti 
ful pictures of a modernized Star Engine 
Company. Jerry's brain was filled wit] 
“automatic routing,” “perpetual inv 
tery,’ “daily profit statements” 
other luxuries of a system in which his 


would be to 


bank. It 
dizzy to think of it; the 


hot, too: 


chief exertion carry. the 


money to the made him a little 


office was rather 


possibly it was the combination 


circumstances that caused him t 


of these 


close his eyes for a moment 

Gradually, and how long after this he 
cannot state, Jerry became aware of a dull 
hum which appealed familiarly to his 


ear. He started from his chair, realizing 
that the line shafts and machinery were it 
motion. Knowing that he and the night 


watchman were alone in 


startled, 


the plant, he was 


somewhat and hurried to. the 


leading from the office to the engin« 


Goor 
room. “The engineer must be drunk,” 
was his comment as he opened it 


casting to pass, his 
overhead by 
t¢ ring. \ 


fying along as though impelled by a 
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THE ENGINE UNDER THE PERFECT SYSTEM 

Apparently no one was in the engine 
room, although the big Corliss was run- 
rod 


accustomed swing of 


“Possibly in the 


ning with its 
and chug of dash pots. 
fire hole,” muttered Jerry, and glanced 
through the opening leading to the boilers. 
Something was moving in the shadow of 
the coal pile and he heard the sound of a 


shovel grating in the coal. “What in—” 
Jerry started an exclamation but the 


words died on his lips as he saw, not the 


engineer but a shovel, well filled but un- 


attended by human hands, glide through 
the space between the coal pile and the 
hoiler, and deliver its load into the open 
furnace door with a skilful fling. “I'll be—” 
off as the 


broke 
shovel repeated its performance and then 


started Jerry again, but 


with its handle. 


banged the fire door shu 
‘That beats an automatic stoker,” said 
Jerry. “Best shovel we ever had, must 
ok in the morning and see where we 
hought it.” 
Assured by this time that he was not 
ie victim of a trick, and prepared for 
further surprises, Jerry marched to the 
yp door. Dark forms were flitting 
through the building and the groan and 
shriek and turmoil which filled his ears 
< he opened the door, told him that tron 
s heinge cut at a rate never before ap- 
ched in his plan 
fHE PLANER UNDER THE PERFECT SYSTEM 
I st pped at the side of the big 
ner, which was not in motion, just in 
time to see a heavy frame approach with 
SI th gliding motion, and jump grace- 
lly the table of the big machine. “I 
dnt need that overhead traveling crane 
fter all,” sighed Jerry, as he watched the 
vedges and bolts glide nto place and 
sten the big casting securely A mo- 
later the cut started, and Jerry made 


mental note of the cutting speed for the 


bsequent information of his foreman. 
ile guessed it to be about 200 feet and 
xpected to see the downfall of the tool 
fter the first stroke, but it made a half 

zen while he stood there and was ap- 

ently as good as ever. 

\s he walked down the shop, stepping 
sid t I] animated 


( occasionally tf LLIOW in 
was directed 
flut- 


gaze, 


ttention 


a peculiar rustling and 


stream of papers met his 


trong breeze It was not difficult to reach 


ind catch handful. and doing so he 
liscove red that the papers were time cards 
nd shop orders for the work i process 
Releasing the iptured papers he watched 


hem continue then ight and disappear 
hrough the open office 

By this time Jerry was incapable of 
rther astonishment He began to rea 
e that he was in the presence of a per 
ct vstem, and_ resolved keep his 
enses alert to gras] h of it as 
cope 
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A LATHE UNDER THE PERFECT SYSTEM 

Arriving at the heavy reduction lathe 
that it was running on the 
The stock being turned 


he noticed 
highest speed. 
was a forged shaft six inches in diameter, 
and on measuring with his pocket rule, 
Jerry found the cut to be one-half inch 
3oth shaft and tool 
were red hot, and the chip came off at a 
heat, but without 
jurious effect to the machine or the work. 
In fact the 
utilized as Jerry 
that continuous curling spiral with his eye 


with one-eighth feed. 


white apparently in- 


the chip was well 


followed 


heat of 
saw when he 
to where it passed over the anvil of a 
power hammer a few yards distant. Here 
under swift blows it was dressed down to 
one-quarter inch round, snapped off into 
16-foot fed directly into 
the chuck of an automatic screw machine 


lengths, and 
which was engaged in converting the bars 
into quarter-inch studs. “No waste of ma- 
terials under a perfect system,” murmured 


Jerry. 
THE Borinc MiLis UNDER THE PERFECT 
SYSTEM 
The vertical boring mills were appar- 


enly engaged in a combination speed con 
test and vocal concert. The grunt, shriek 
and squeal of fast cutting on the several 
machines resolved itself into a familiar air 
that seemed to say 


night tonight, 


bite. 


like a big 
take a big 
play 
their pay: 
night tonight.” 


“It looks to me 
Chuck it up tight 
When the system's in 
All the earn 
It looks like a big 


tools 


GRINDING VERSUS MILLING UNDER THE 


PERFECT SYSTEM 
The milling machines were not running, 


at exception that evening which rather 


surprised Jerry who had an idea that this 


class of machine was among the most ef- 


ficient in his shop. The explanation came 
shortly as he arrived at the door leading 


to the casting storage department. Here 


several emery wheels were located. Each 
Hoated in from the 
a wheel and rubbed 
angles, thus obtain- 


casting as it storage 
department paused at 
against it at various 
ing smooth surfaces on those parts where 
finish was required. 


He 


machine-hour rate both on 


This was an eye opener for Jerry. 
figured out the 
the depreciation basis and on the square 
foot of floor-area basis, and found it the 
lowest he had ever known. Then he made 
a mental note to trade in all his milling 
their equivalent in 


machines for emery 


wheels and so establish this low machine 





hour rate firmly in his shop. 
While here Jerry 
an illustration of the way in which a per 


standing was given 
fect system will automatically adopt ex 
pedients for the quick handling of rush 
orders. A crank-shaft forging came down 
‘ne gangway at 
\ttached to it was a 
noted “Express Order, Immediate.” = In 
stead 


Jerry 


an unusually rapid pace. 


red which de 


tag 


crank lathe as 


expected, it stopped at one of the , 


of continuing to a 


wheels rudely bumping to one side a pair 


2 


1¢ 


is 


is 
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of connecting-rod wedges which were un- 
dergoing the operation of automatic grind- 
ing. Here it revolved slowly, and at the 
same time traversed across the face of the 
wheel, emitting a shower of yellow sparks 
until the bearings were smoothly ground 
to size. Then changing its motion, it 
oscillated about the crank pin, finally com- 
pleting the process by a rub on either side 
of the throws. The whole operation con- 
sumed about six minutes, which Jerry ob- 
served was slightly better than the time 
allowance which the systematizers had 
recommended for a four-by-four crank. 
He watched the express order leave the 
wheel, plunge into a tank of slushing com- 
pound, emerge with a shake and finally 
disappear through an open window in the 
general direction of the local express 
office. 


ASSEMBLING UNDER THE PERFECT SYSTEM 

Jerry was now ready to investigate the 
methods of assembling in vogue under a 
perfect system, so continued his tour in the 
direction of the erecting department. On 
either side of the approach to this depart- 
ment were racks in which the finished 
parts for the various engines manufactured 
by the Star Engine Company were com- 
monly stored. As a rule these racks were 
rather incompletely filled, as the factory 
found it difficult to work up stock in 
advance. Now, however, to Jerry’s de- 
light, they were well crammed with a fine 
assortment of parts. As he stood there 
congratulating himself on the excellent 
showing of stock, a frame and cylinder 
completely machined came into view mov 
ing slowly but easily toward the erecting 


floor. As it came opposite the stock racks 
a crank shaft shook itself free from its 
fellows in one of the bins and jumped 
into the bearings, followed by a pair of 
bearing caps and the necessary studs and 


nuts, each from the proper bin. The 
crosshead, piston, piston rod and cylinder 
head followed suit, so that by the time the 
engine had passed the last bin in the fin- 
ished stock racks it was completely assem- 
bled, and that without once interrupting its 
steady glide 

Jerry reflected upon the expeditious 
method of assembling he had just ob- 
served and noted that it was in accordance 
with the principles expressed that morning 
by the representatives of the system firm. 
“Arrange your shop routing in such man- 
ner that the feeder sections will discharge 
the supplementary product of details into 
the finished-stock department, and thence 
to the floor, thereby interfering as little as 
possible with the natural trend of the 
heavy parts from their initial entrance at 
the casting shed door, to their final destin- 
ation, the shipping department.” 


Tue OFFICE UNDER THE Perrect System 

Having completed the tour of the shop, 
Jerry suddenly remembered the flying 
papers which had disappeared through the 
office door and decided to retrace his steps 
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and see what the automatic system was 
accomplishing in that field. As he entered 
he heard the rapid click of typewriters, 
and saw a long roll of tape proceeding 
from an adding machine. Several auto 
matic pencils were busy rating and ex 
tending time cards which, after being fig- 
ured, gathered themselves into groups 
representing complete costs, and into other 
groups representing subdivisions of ex 
pense. 

Jerry seated himself in the chair which 
he had left some hours before, and re- 
flected with satisfaction on the extremely 
inexpensive, expeditious and industrious 
office force surrounding him. Applications 
for raise of salary and vacations were now 
a thing of the past. He lit another cigar 
and puffed away comfortably. After a 
lapse of a few moments the adding ma- 
chine ceased operating and its roll of tape 
detached itself and proceeded to the bill 
ing machine, which immediately started 
to write the profit statement for the even 
ing’s work. When complete the sheet flut 
tered over to Jerry, and he read as fol 
lows: 

PROFITS UNDER THE PERFECT SYSTEM 

Profit statement for night of......... 190%) 


: Star Engine Company. 
Materials 


Cast iron, 500 tons at $40..... $20,000.00 

Forgings, 60 cewt. at $5.50..... 830.00 

Purchased miscellaneous....... 5.683.260 
Payroll: 

Mechanics and helpers........ 000.00 


Superintendent, foremen, assist- 
ant foremen.... 000.00 
Engineer and firemen.......... 000.00 
Watchman ..... tecn ee weds 1.75 
Power, Light and Heat: 
Pe ae ere Me Tt. vc cacessecwe 12.00 


NO, oc oa haw 0S On eine 30.00 
DEE ~a0an ewes inal a i tg eae ha ae 20.00 
Miscellaneous overhead........ 10.00 


Total manufacturing expenses $26,087.04 
Total Valuation of Goods Produced 
Completed engines . 
Increase of inventory of parts 
figured on regular margin of 


$40,278.00 


profit over cost : d TO.345.36 

On cheneean e secccee $50,624.35 

Net Profit for night of.. 1909 $24,537.31 
Net profit, preceding day, (com 

I aa: oil a alors wigs 12.62 


Value of a perfect system in 
your shop, expressed in profits 
OG DOE. 6 nas cetsseesnewces $2,452.47 


Jerry chuckled to himself. “Guess I'll 
send those systematizers back to th 
woods tomorrow. They can’t beat this!” 

Just then something hit him hard on the 
back of the head. His chair had upset, 
and when he struggled to his feet, covered 
with cigar ashes and chagrin, the shop 
was quict and the typewriters had ceased 
their click, for Jerry was awake once more 





A largely increased activity in the in- 
dustrial field is indicated by the Septem- 
ber figures of Internal Commerce as re 
ported to the Department of Commerce 
and Labor. The improvement is most 
pronounced in the coal and iron trades 
The pig-iron production during the month, 
2,385,206 gross tons, was the largest 
monthly output ever recorded in the 
annals of the trade. At the present 
rate of output the production for the year 
is likely to approach, if not equal, the 1907 
production of over 25,000,000 tons. 
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A Water Pail Starting Box 


By Eart R. FILKINs 


We have in our station a 242-horsepower 
shunt motor driving a drill press. It takes 
current at 600 volts from a street-railway 
circuit. The other day the starting box 
burned out and was sent to the repair 
shop. Before it came back it became 
necessary to use the drill press and | 
rigged up the following water-rheostat 
starter which operated very successfully 
for a couple of days until the regular box 
came back. Perhaps some other readers 
may find the idea of use in times of 
emergency. 

I took an ordinary galvanized water 
pail and laid over it a board about 6 
inches wide, driving a nail through each 
end to prevent slipping off. Now through 
the center of the board I| bored a hole 
large enough to easily pass an inch pipe 
I cut the pipe long enough so that when 


600 Volt Line 
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WATER-PAIL MOTOR STARTIN 


ne end rested on the bottom of the pail 
the other extended about an inch above 
the board. Then I drove a wooden plug 
into the top of the pipe for a handle. I 
now brought a wire from the inside line 
switch and connected it to one of the ears 
of the pail I also tapped my motor held 
to this lead, as shown in the sketch. | 
also ran a wire from the armature ter- 
minal of the motor and wrapped the end 
around the top of the pipe just below the 
handl 

I now filled the pail about three-fourths 
full of water, closed the line switch, and 
holding the pipe by the wooden handle 
shoved it down through the hole in th 
board until the lower end just touched the 
water in the pail. Holding the pipe so 
that the end was just under water | put 
in salt, a pinch at a time, until the motor 
began to turn over. Now on pushing the 
pipe down until it rests on the bottom of 
the pail the motor comes up to speed, and 
may be run in this position as long as de- 
sired 

To stop, open the line switch and pull 
out the pipe. Care must be taken not to 
close the switch with the pipe in the pail 
The line switch must always be closed be- 








SIO 
fore the pipe is inserted. This device may 
be used on a full metallic circuit by run- 
ning the wire marked ground to the second 


wire of the line. 





Annealing High Speed Steel 


By Watrter G. GroococKk 


Several short articles on the above sub- 
ject have appeared in the AMERICAN Ma- 
CHINIST, and all have advocated packing 
the material in a box with some non-con- 
ducting substance. 

We have been using high-speed 
although 


steel 


since its introduction, and our 
yearly consumption is several tons, and 
the number of the brands that have been 
used runs well into double figures, we have 


We simply 


night, of a 


never packed any. place it 


into a gas furnace at type 
similar to those of the American Gas Fur- 
nace Company’s; raise it to between 1400 
and 1500 degrees; let it cool down in the 
furnace and take it 10 o'clock 
the following morning, as then it is cool 


out about 


enough to handle. 

This gives us a steel that is thoroughly 
soft, so soft, in fact, that we cut it, both 
in the lathe and on the milling machine, 
at a speed in excess of any we can use 
steel. It 


that we reanneal nearly 


might be mentioned 
all of our 


and by this means 


on carbon 
cutters 
after rough-machining, 
have reduced our losses from cracking to 
the vanishing point 

Our only complaint is that sometimes it 
is too soft, for on such tools as taps, or 
hobs, where it is especially desirable to 
finish, soft the 

With 
carbon steel this can be got over by water 
annealing, but with high-speed steel it is 


have a smooth when too 


material shows a tendency to drag 


best overcome by using a lubricant com- 
posed of equal parts of Axiam oil and 


turpentine. 





Forthcoming Meetings 


Gasolene Engine Trades 
November 30, December 
Albert Stritmatter, 


National Gas and 
Association, Chicago, 
1 and 2 La Salle hotel, 
secretary, Cincinnati, 0. 

National Society for the 
dustrial Education, annual 
cember 1, 2 and 3, Milwaukee, 
Mcnaghan, secretary, 20 West 
street, New York City. 

American Society of Mechanical Engineers, 
annual meeting, New York City, December 
7-10. Calvin W. Rice, secretary, United En 
gineering building, New York City. 


Promotion of In- 

convention, De- 
wu. 2. € 
Forty-fourth 





Business Items 


The Robertson Drill and Tool 
has moved into its new factory, corner Grant 
and Letchworth streets, Buffalo, N. Y. 

The DD. Nast Machinery Company 
opened an office at 368 Bourse building, Phil 
adelphia, and will handle a line of new and 
machinery. 
Tool 
been 


Company 


has 


second-hand 
The Pawtucket 
tucket, R. I., has 


Inc., Paw- 
and is 


Company, 
incorporated, 
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starting to make automatic tapping chucks, 
tapping machines, special and fixtures. 
The officers are E. J. Ashcroft, president; 
E. D. Thompson, secretary and treasurer, and 


Jos. E. 


tools 


Dalton, sales manager. 


Business Opportunities 


John Beck, Ashland, Wis., will build a re- 


frigerator factory. 
The Rockton (111.) Paper Mill was burned. 


It will be rebuilt. 


The Fort Atkinson (Wis.) Glove Company 
will install motors. 
The Bayfield (Wis.) Mill Company will 


erect a new sawmill. 
The Turner Heater Company, Bristol, Conn., 
is erecting an addition. 


The Cleveland (Ohio) Tanning Company is 
building a new 
The Butler 


building a new power house. 


tannery. 


Hospital, Providence, R. IL. is 


The Oriental Mi'ls. Providence, R. L., is 
making extensive alterations. 

The Marks Shingle Mil!, North Menominee, 
Mich., was destroyed by fire. 


The plant of the Dayton (Ohio) Computing 


Scales Company was burned. 
The I. B. 
Md., will build a 
The Sterling Engine 


N. Y., is erecting an addition. 


Davis Paint Company, Baltimore, 


new plant. 
Company, Buffalo, 
Jos. Bancroft & Sons Company, Wilmington, 


Del., is enlarging its bleachery. 


The Pantzer Lumber Company, Sheboygan, 
Wis., is to build a new plant. 

The Antigo (Wis.) Confectionery Company 
will erect an additional building. 

The Wausau (Wis.) Excelsior Company 
will build an addition to its plant. 

The Oxford Linen Company, North Brook- 
fie'd, Mass., is building an addition. 


The Altus, Roswell & El Reno Railroad will 
Aitus, Okla. 


erect a roundhouse at 

The J. E. Bolles Wire and Iron Works, De- 
troit, Mich., will erect an addition. 

The Michigan Elm Hoop Company, Mari- 
nette, Wis., will build a store plant. 

The Eau Claire (Wis.) Trunk Company 
will erect a new factory next spring. 

The sawmill of the Polar (Wis.) Manufac- 
turing Company was destroyed by fire. 

The Willow River Lumber Company, New 
Richmond, Wis., will build a new mill. 

The Milwaukee (Wis.) Car Manufacturing 


Company will erect a $15,000 addition. 


The Scott & Howe Lumber Company, Iron 


wood, Mich., is bui'ding a new sawmill. 
The Congealed Ice Company, Providence, 
R. 1., is preparing to erect a new plant. 


The Webb Jay Motor Company, of Chicago, 
Ill., will build a plant in Dunkirk, N. Y. 

The Monongah Company, Fairmont, 
W. Va., will erect an additional factory. 


Glass 


The Love Manufacturing Company, South 
Rockford, Ill, is building a new foundry. 
The New York Baking Powder Company 


will erect a factory in Jersey City, N. J. 
The U. S. Headlight Company, Buffalo, 

N. Y., will double the capacity of its plant. 
The Fond du Lac (Wis.) 

ing Company will remodel 
J. M. 


Church Furnish- 
its machine shop. 
will 
Mass. 


Baldwin 
establish Plainfield, 

The plant of the Delaware Maine Supply 
Company, Wilmington, Del., will be enlarged. 


Spear and Chester 
a machine shop at 


Malleable Iron Com 
Wilmington, Del. 


The Nangatuck Conn.) 
pany will plant in 
The Alfred Dolge Felt Company, Dolgeville, 
Cal., will erect an additional factory building. 


erect a 


November 4, 1y09. 


The Wheeling (W. Va.) Traction Company 


contemplates erecting additional shop build- 
ings. 

The Great Lake Engineering Works, De- 
troit, Mich., will erect a plant at Ashtabula, 
Ohio. 

The Roxford Knitting Company, Philadel- 
phia, Venn., will erect an addition to its 
plant. 

The Titanium Alloy Company, Niagara 
Falls, N. Y., will erect an addition to its 
plant. 

The Star Corundum Wheel Company, De- 
troit, Mich., will erect an addition to its 
plant. 


The French Worsted Sptnning Mills, Woon- 


socket, R. L, will erect an addition to its 
plant. 

The Richardscn & Boynton Company, Dover, 
N. manufacturing stoves, will enlarge its 
plant. 


~ 


The plant of the Bridgeport (Conn.) Forge 


Company was destroyed by fire. Loss, about 
$100,000. 
N. G. Preston, Neenah, Wis., will build an 


addition to the Palace laundry. Machinery 
is needed. 

The National Bronze and Aluminum Com- 
pany, Cleveland, Ohio, is making an addition 
to its plant. 

The Rea Electric Vehicle Company, Spring- 
field, Vt., is erecting a plant to manufacture 
automobiles. 

The 
voted to 


Mass., has 
and 


town of 
build a 
power plant. 

The New 
Del., is rebuilding an old plant to be 
mill. 


West Boylston, 
municipal electric-light 
Steet Castle, 
used as 


Deemer Company, 
a steel 
The Chester Bobbin Spool Shuttle and Su 
ply Company, Chester Depot, Vt., is fitting up 

a new plant. 
«& Wood, Woodsville, N. If... 
will build a 


Stone lum) 


manufacturers, finishing azn 


dressing mill. 


The Eagle Aluminum Manufacturing Co 


pany, Eagle River, Wis., will build a facto: 
at Green Bay. 
The F. J. Greene Engineering Works, Ra 


cine, Wis., is having plans drawn for a new 
machine shop. 

The factory of the Federal Tool and Supp’s 
Company, Alton, Mo., was destroyed by fir 


Loss, $25,000, 


The 
burned. 
Detroit, 

The Entwistle 
Rockingham, N. C., 
erection of a mill. 

The Minneapolis (Minn.) and [co 
Company is having plans prepared for a n 
building. 


Manistique (Mich.) Brewery was 
Loss, $26,000. Hlutteman & Kraeme 
owners. 

Manufacturing 
has awarded contract tf 


Compan: 


Sash 


five-story 
The Hollenbeck Manufacturing Company 
Iloldredge, Neb., is planning the constructi » 
of a new foundry. 
The Ferry 
Cleveland, 
ndditions to its plant. 


Cap and Set Screw 


Ohio, is making 


Compan) 
alterations an 


The Holbrook Manufacturing Company 
soap manufacturer, is erecting a large plar 
in Jersey City, N. J. 


Wm. A. Salter Motor Company, Kansa 
City, Mo., will erect a plant for the manu 
facture of automobiles. 


The plant of the Pioneer Graphite 
pany, at Junction City, Wis., was destroye 
by fire. $25,000. 

The FE. B. Holmes Machinery Compan) 
Buffalo, N. Y., making cooperage machinery 
is building an addition. 

The Lock, 


Con 


Loss, 


Standard Nut and Bolt Com 


pee sp 
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pany, of New York, has bought site in Wood- 
bury, Conn., for its plant. 

The Ferro Machine and Foundry Company, 
Cleveland, Ohio, has awarded contract for the 
erection of a new building. 

The Ivins, Dietz & Metzger Company, Phila- 
delphia, Penn., carpet manufacturer, is build 
ing an addition to its factory. 

The lumber plant of the Traverse City 
(Mich.) Manufacturing Company was des 
troyed by fire. Loss, $25,000. 

The Twin State Gas and Electric Company, 
rattleboro, Vt., will alter its plant and in 
stall new electrical apparatus. 

The Fisher Manufacturing Company, Fish- 
erville, Mass., manufacturing drapery, etc., is 
erecting: an extensive addition. 

The United States Metals Refining Com 
pany, Carteret, N. J., will erect an additional 
building for the refining of lead. 

The plant of the Lake Superior Lumber 
and. Box Company, Ashland, Wis., was 
destroyed by fire. Loss, $50,000. 

The Fillmore Avenue Foundry and Iron 
Works, Buffalo, N. Y., contemplates improve- 
ments and additions to its plant. 

The Western Wheelbarrow Manufacturing 
Company, Armourdale, Kan., will rebuild its 
plant burned several months ago. 

The Middletown (Penn.) Car Company has 
increased its capital stock for the purpose of 
making improvements to its plant. 

C. Fairbanks & Co., of Lafayette, Ind., has 
purchased site in Alton, Mo., on which a 
straw-paper factory will be erected. 

A new machine shop will be built at the 
Brotherton mine, Wakefield, Mich. SS = 
Walton, Wakefield, is superintendent. 

The Atlantic Coast Line will erect a car 
repair shop at Rocky Mount, N. Cc. E. B 
Pleasant, Wilmington, N. C., chief engineer. 

It is reported the Denver (Colo.) Tramway 
Company will erect a foundry, forge shop, 
woodworking and machine shop this winter. 

The Kelly Canning Company, Waverly, 
lowa, will soon commence the erection of a 
new factory to replace the one recently 
burned. 

The Veerac Motor Company, Minneapolis, 
Minn., capitalized at $400,000, will erect a 
plant for the manufacture of a light delivery 
motor car. 

Cc. P. Kimball & Company, Chicago, III, 
manufacturing automobile bodies, electric car 
riages and vehicles, has secured site on which 
a new plant will be erected. 

The United States Brake Shoe Company 
has awarded contract for the erection of a 
new building at Corry, Penn., to be used as 
a foundry and for manufacturing. 

The Empire Iron and Steel Company, Niles, 
Ohio, will commence operations on additions 
to its plant which will almost double the out- 
put. Two new hot mills will be added. 

The Isthmian Canal Commission, Washing- 
ten, D. C., will receive bids up to 10:30 a.m., 
November 12, for pumping plant, pipe-cutting 
machine, steel tubing, etc., as per Circular 
No. 542. 

The Rummel Machine Screw. Company, 
Cleveland, Ohio, capitalized at $20,000, has 
established a plant at Keyes and Edwards 
streets for the manufacture of machine screw 
products. Need some screw machines. 

The committee to investigate the needs of 
the Marblehead (Mass.) electric light and 
power plant recommends the town to make an 
appropriation of $28,000, of which $13,000 
is for additional equipment and balance for 
renewal and rearrangement. 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open 
the following bids: November 9%—Leather 
belting, belt lacer and laces, universal index 
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centers, lathe chucks, milling-machine chucks, 
carborundum wheels (schedule 1851), gaso 
lene engine (schedule 1842), general alarm 
gong system (schedule 1846), soft sheet brass, 
sheet copper, condenser tubes (schedule 
1856), pipe fittings (schedule 1855), steel 
tubing (schedule 1852) 

The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open 
the following bids: November 16—Leather 
belting (schedule 1883), bolts and nuts 
(schedule 1885), twist drills, brass wood 
screws, machine screws (schedule 1881), 
screw wrenches (schedule 1878), pipe fittings 
(schedule 1884), bar steel (schedule 1885), 
rod rivet steel (schedule 1882); November 
30—Wood trimmers (schedule 1869); Jan 
uary 11—Ammunition hoist, motor and equip- 
ments (schedule 1866). 





New Incorporations 


Charleroi Automobile Company, Charleroi, 
Penn. Manufacture automobiles. President 
Charles S. Van Voorhis. 

Murbola Hosiery Mill Company, Burling 
ton, N. C. Capital, $50,000. Incorporators, 
E. H. Murray, J. W. Boland, etc. 

Polar Ice and Storage Company, Decatur, 
Ill. Manufacture ice. Capital, $100,000, In 
corporators, R. C. Augustine, J. L. Bennett, 
F. C. Gillham. 

Colt-Stratton Company, Inc., New York 
Manufacture motors, engines, machines, et 
Capital, $125,000. Incorporators, W. L. Colt, 
H. L. Stratton, 8S. H. Veal. 

Rodman Hydraulic Valve Company, Kittery, 
Me. Manufacture and deal in valves, engines 
machinery, ete. Capital, $75,000. Geo. E 
Burnham, Kittery, president. 

Royal Washer Company, Newark, N. J 

Capital 
Brownley, 


Manufacture washing machines. 
$125,000 Incorporators, J. L 
A. L. Boylan, J. A. Connolly. 

Dahl Manufacturing Company, New York 
Manufacture sheet-metal shelves, etc Cap 
ital, $50,000. Ineorporators, Albert Dahl, 
Wm. Schafer, L. T. Valentine. 

McDowell 
Heights, Ill. 
Capital, $35,000 
Dowell, R. W. Richards, James Stillwell 


Foundry Company, Chicago 
Manufacture metal castings 
Incorporators, Irvin Me 


Garis-Cochrane Manufacturing Company, 
Chicago, Il! Manufacture dishwashing ma 
chines. Capital, $100,000 Incorporators, 
H. S. Osborne, H. A. Berger, J. C. Burchard 

Lewell Manufacturing Company, Chicago, 
Ill. Manufacture, design and sel! machin 
ery. Capital, $30,000. Incorporators, G. E 
Chamberlain, C. E. Gilman, A. J. Ehrenberger 

Absolute Time Company, Augusta, Me 
Manufacture and deal in time measuring, re 
cording and telegraphing devices. Capital, 
$1,000,000. R. 8S. Buzzell, Augusta, presi- 
dent. 

International Filter Company, Jersey City, 
N. J. Manufacture filters, etc. Capital, 
$25,000. Incorporators, C. E. Halsted, E. B. 
Proudfit, Westfield, N. J.; H. D. Belmer, Jer- 
sey City. 

Tait Producer Company, Montclair, N. J. 
Manufacture gas-power engines and gas pro- 
ducers. Capital, $100,000 Incorporators, E. 
Benjamin, L. M. Takacs, Newark: F. Benja- 
min, East Orange. 

Williams Sealing Corporation, Waterbury, 
Conn. Manufacture small machinery and pat- 
ented articles. Capital, $100,000. Incorpor- 
ators, N. R. Bronson, J. H. Goss, Waterbury ; 
G. A. Williams, Watertown. 

Carper Foundry Machine Company, Beck- 
ley, W. Va. Manufacture and deal in and 
repair machinery. Capital, $25,000.  Inecor- 


NI 


ul 


porators, A. L. Carper, Wickham, W. Va.; 
T. H. Wickham, I. C. Prince, Beckly, ete. 
Friction Metal Company, New York. Manu- 
facture safety tread appliances, devices and 
machinery Capital, $50,000. Incorporators 
John N. Williamson, Centreport, L. 1; F. B 
Snow, 48 South Oxford street, Brooklyn, eté 





New Catalogs 


Oster Manufacturing Company, Cleveland, 
Ohio. Catalog of pipe threading and nipple 
machines Illustrated, 6x0 inches, paper. 
Valley City Machine Works, Grand Rapids. 


Mich. Catalog of grinding and polishing ma 


chinery. Illustrated, 16 pages, 5144x71, in 
paper. 
Celfor Tool Company, Buchanan, Mich 


chucks, 


llustrated, 30 pages, 6x inches, 


Catalog No. 10 describing drills, 
reamers, ete 
paper. 
Trill Indicator Company, Corry, Penn. Cat 
indicators, reducing 
Illustrated, 42 pages, 


alog of steam-engine 
wheels, planimeters 
6x9 inches, paper 

Rockwell Furnace Company, 26 Cortlandt 
street, New York Catalog of furnaces for 
heating, forging, welding, etc. Illustrated, 40 
pages, 9xlz2 inches, paper. 

The Cantén-Hughes Pump Company, Can- 
ton, Ohio Catalog No. 25 of steam pumps 
and hydraulic chinery Illustrated, 118 
pages, 6xS‘y inches, paper. 

Covington Machine Company, Covington, 
Va Catalog of punching and shearing ma- 

} 


} 11 } . 
iS, etc. us 


chines, boilermakers'’ tools, rol 


trated, 2S pages, 6x? inches 


General Electric Company, Schenectady, 
mu % Bulletin N 1690, illustrating and de- 
scribing motor-driven air compressors, geared 


type. Eight pages, 8x10‘ inches. 

Noble & Westbrook, Hartford, Conn. Cat- 
alog describing stee! stamps, letters and fig- 
ires, seals, burning brands, rubbe stamps, 
etc. Illustrated, 32 pages, 3x6 inches, paper. 

The J. C. Ulmer Company, Cleveland, Ohio. 
sulletin No. 51, describing transits of pre- 
cision illustrated, 26 pages, 6x inches. Bul- 
letin No. 52, describing levels of precision. 
Illustrated, 16 pages, 6x9 inches. 

The Bristol Company, Waterbury, Conn 
Bulletin No. 112, illustrating and describing 
recording thermometers for low and atmos 
pheric ranges of temperatures. 4 pages, 
Sxl0'% inches. Bulletin No, 113, illustrating 
and describing patent steel belt lac’ng. 8 
pages, 8x10 inches. 

The Bristol Company, Waterbury, Conn. 
Bulletin No. 108, illustrating and describing 
indicating electric pyrometers for hardening 
furnaces. Eight pages, 8x1044 inches. Bulle- 
tin No. 115, illustrating and describing indi- 
cating and recording units of electric pyrom- 
eters for annealing furnaces. Eight pages, 
8x1014 inches 


Want Advertisements 


Rate 2h cents per line for each insertion 
{hout sir words make a line. No advertise 
ments abbreviated Copy should be sent to 
reach us not later than Friday for ensuing 
week's issue 4nawers addressed to our care 
vill be forwarded Applicants may specify 
names to which their replies are not to he 
forwarded, but replies will not be returned. 
If not forwarded, they will be destroyed with- 
out notice Nn information given by usa re- 
garding any advertiser using bor number. 
Original letters of recommendation or other 
papers of value should not be inclosed to 
unknown correspondents. Only bona-fide ad- 
vertisements inserted under this heading No 
advertising accepted from any agency, as- 
soctation or individual charging a fee for 
“registration,” or a commission on wages of 
successful applicants for situations 
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Miscellaneous Wants 


Gi. Smith Columbia, Pa. 
Mashek 


Caliper catalog free. 
Address of Frank Keasby 
Engineering Company, New 


wanted by 


York. 


We solicit your representation. Maxant & 
Company, 222 So. Canal St., Chicago, III. 

We buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST 

Light, fine machinery to order: models and 
electrical work specialty. bk. O. Chase, New- 
ark, N PA 


Gears: we are in position to take contracts 


for cutting gears on Fellows gear shaper. The 
Sinclair-Scott Co., Baltimore, Md. 

Machines designed; automatic special. Prac 
tical working drawings ( Vitman, 3510 
frankford Ave., Vhiladelphia, Da. 

Special machinery accurately built Screw 
machine or turret lathe work solicited. Rob 
crt J. Emery & Co., Newark, N. J 

Ilave you small, complicated experimental 
work or tool designing others can't do? Send 
to Benj. O. Butler, Taunton, Mass 

Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, ete 


Amsterdam, N. 
Arthur C designing engineer, draft- 
ing. special machinery developed, inventions 
perfected ; 227 Canal St., New York City. 
Metal specialties manufactured, models, 
dies and special machinery: inventéons per 
fected. Villinger Mig. Co., Williamsport, Pa. 
Lathe and machine work of every descrip 
tion, patterns, gear cutting. screw machine 
work, iron, brass and aluminum castings. The 
Sipp Electric & Machine Co., Paterson, N. J. 
Wanted—-Purchaser for No. 2 Farwell mill- 
ing machine, Grant hobbing machine and 
Gisholt tool grinder; all practically new and 
in A-1 condition. Box 755, AMER. MACHINIST. 
A large English firm of machine-tool im 
porters having showrooms and offices in Great 
Britain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds. 
Apply Box 189, AMERICAN MACHINIST 


MacCordy Mfg. Co., 
Mason, 


Specialists in au- 
combustion engines ; get 
manufacture; have 

Engineering & 
New York City 
blueprint chart 


designs, tests 
internal 
ready for 
manufacturers 
Box 506, 
Machinists and engineers 
of United States Standard and tapping 
from ” to 10” pipe. Price 10 cents 
postpaid Liberal discounts to shop 
Address Charles Kuderer, Wood 
Penn 
Wanted — Active, 
New York office, 
acquaintance, 


Drawings, 
tomobile and 
your invention 
specialties for 
Designing Co., P.O 


pipes 
SIZCS 
per copy 
igents 
lawn 
Agency 
having 
extensive 
desires | 
ommisston 
best of re 


experienced young 
centrally located, 
trade and con 
lastern agency for tools or spe 
and small drawing ac 
‘ferences tox S37, AM. Ma 


man 
and 
sumer, 
clalties 
count ; 


Situations Wanted 


ation indicates address of 


nothing 


Classific 
advertise: 


present 
eine 
CONNECTICUT 
Mechanical draftsman 
perience on engines and 
shop experience 


wishes position; ex 
electrical apparatus; 
Sox S13, AM. Macu 
Experienced superintendent, now employed, 
open for engagement; large experience’ in 
manufacturing small or medium interchange 
able work: good reliable mechanic with ex 
ecutive ability: thorough experience in mod- 
ern shop methods. Box 819, AMER. Macnu. 
Factory manager or superintendent: have 
had 20 years’ experience in the manufactur 
ing of steel, brass or bronze balls, having in 
vented most of the machinery now being used 
in the country; also 10 years’ knowledge in 
the manufacture of ball and roller bearings. 
such as annulars, ball, plain and taper roller 


also 


thrusts, in fact, every kind of bearing up to 
five feet_in diameter; reference: East  pre- 
ferred. Box 811, AMERICAN MACHINIST. 
ILLINOIS 
Mechanical engineer, factory systematizer 


and cost accounting; experienced in electrical 
apparatus. gas engines, machine and_ tool 
building; have served both as chief draftsman 
and superintendent: wide knowledge of prac 
tical shop methods: can furnish best of refer 
ences from men well known in the mechanical 
world; epen for position as superintendent or 
master mechanic: age 39. Address “Designer,” 
821 St. John’s Court, Chicago 
MASSACHUSETTS 


Position as superintendent or general fore- 
man of machine works or electrical manufac- 
turing. by an experienced man Box 846, 
AMERICAN MACHINIST 


Wanted—Position as foreman of screw ma 


AMERICAN MACHINIST 


chine department ; expert on estimating, speeds 
and feeds and the best method of production 
Box S847, AMERICAN MACHINIS1 

Experienced executive, first-class draftsman 
and designer, and all-round toolmaker, desires 
position as superintendent or chief drafts 
man. Box 842, AMERICAN MACHINIST 

Factory superintendent at present engaged, 
wishes to make a new connection, preferably 
New England States; technical education as 
mechanical engineer; 18 years’ manufacturing 
experience on automobiles, guns, sewing ma- 
chines, special machinery and similar work. 
Box 798, AMERICAN MACHINIST 


MEXICU 
engineer, 27; 
traveling and 
formerly in England, Canada and the United 
States, wants to represent an industrial firm 
of the United States in Mexico or go to South 
America as traveling engineer; speaks fluently 
English, German, Spanish and fairly VPortu 
and has good connections among plant 


years in 
engineer, 


since two 


Export 
industrial 


Mexico as 


ge se, 

ers, industrial men, and knows thoroughly the 
country, the customs and business methods, 
etce.; at present engaged until the first of 
January: can furnish first-class references ; 


firms are 
Apartado 


first-class 


invited to correspond. 
“Export,” i 


210, Mexico, D. 
MINNESOTA 
Mechanical engineer with thorough techni- 
eal training and as well practical experience ; 


design standard and special machinery and 
especially large gas engines; accustomed to 


research and individual work; desires respon- 
sible and permanent position; best of refer 
ences. Address Box 843, AMER. MACHINIST. 
NEW JERSEY 
Mechanical draftsman wishes position. Ad- 
dress Box 832, AMERICAN MACHINIST. 
Technical graduate, with five years’ experi- 
erce on general machinery, printing press and 


automatic machine design. Box S827, AM. MA. 

ae hanical engineer and designer, seven 
years’ practical experience in drafting room 
and shop; wants position offering a future: 
good references. “H. L..” Box 83], Am: Ma. 

Superintendent, now employed, wants to 
change; adding machines, typewriters, fire- 
arms, electrical instruments, or a similar line 
of manufacturing of small or medium inter- 


broad experience as foreman 
Box 825, AMER. MACH. 

Salesman—Machine too! salesman as sales 
manager, having 15 years’ experience, both in 
the manufacture and selling of machine tools; 
competent judge of condition and value of 
second-hand, and familiar with all makes in 
the United States: can give best of reference. 
Box 790, AMERICAN MACHINIST. 


changeable work ; 
and superintendent. 


NEW YORK 
_ Draftsman, ane | man (28), desires posi- 
tion in New York: has had five years’ experi- 


rines and boilers. Box 845, Am. M. 
& Sharpe automatic 
operator can cam up set jobs, 
Brooklyn or New York preferred. 
AMERICAN MACHINIS1 

Assistant superintendent and 
eigineer; machine tools, stamping and form 
ing dies specialty ; eleven years’ shop, drafting 
room and office experience. Box S35, AM. Ma 

Tool draftsman, Swede, age 27, eight years’ 
experience in special machinery and tools for 
typewriters and sewing machines, wishes re- 


ence on eng 

screw machine 
wishes position ; 
Sox S839, 


Brown 


mechanical 


sponsible position: references Address Box 
849, AMERICAN MACHINIS1 
Specialist on crude oil engines of highest 


known economy, desires position of full re 
sponsibility, in which reliable designs and 
modern production and sales engineering can 
help earning dividends. Box 840, AM. MAcH. 


Wanted—Position as 
dent or chief draftsman; 
nical training: 


assistant superinten- 
American; 31; tech- 
practical and executive experi- 
ence; A-1 designer, familiar with modern 
manufacturing methods, pattern and foundry 
work. Box S38, AMERICAN, MACHINIST 


_ General superintendent of wide experience 
in machine shop practice, machine tool de 
signing and antomobile construction. seeks 
change from present connection, preferably in 
Eastern States: would be glad to hear from 
any large manufacturing establishment in need 
of a superintendent with proven executive 
ability and highest references. Address “C. E 
’.,"” AMERICAN MACHINIST 

OREGON 


Master mechanic: responsible, live man ex 
perienced in construction and manufacturing 
in the States. Canada and South America; 
age 39. B. Nilius, St. Johns, Oregon. 

PENNSYLVANIA 

Designer of experimental work, fine appar- 
atus, automatic machinery. typewriters, add 
ing machines, ete. ; graduate mechanical en 
gineer:; 12 vears’ experience: age 32: will 
ecnsider position in charge experimenting, de- 
veloping new machinery, or as chief drafts- 
man, engineer, ete. Address Box 848, Am. M. 


November 4, 1909 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else 
CONNECTICUT 

Experienced mechanical drafts 
men for detail work, in a concern manufac 
turing general rolling mill and hydraulic 
machinery; state age, experience and salary 
expected. Box 796, AMERICAN MACHINIST 
Wanted—One hundred first-class machin 
ists; give age, experience, complete’ refer 
ences, salary expected; nine-hour city; ideal 
labor conditions ; “trouble” unheard of; liv 
ing costs low. Apply Bridgeport Manufac 
turers’ Association, Bridgeport, Conn 
Wanted—In a large New England manu 
facturing plant, an experienced millwright 
and carpenter, familiar with heavy work, to 
act as foreman of carpenter's shop (about 
twelve carpenters) and to take charge of all 
repairs and the erection of new buildings 
and machinery. Address “F,’ AMer. Macu 
DISTRICT OF COLUMDPIA 
Draftsmen; mechanical; tempor 
for three months; salary, $1200 to 
Office Chief of Ordnance 
Washington, LD. C.; complete statement re 
garding age, education, experience, past rates 
of pay, and references should be furnished 
Address Chief of Ordnance, U. 8S. Army, Wash 
ington, LD. C 


Wanted 


Wanted 
ary duty 
$1400 per annum; 


ILLINOIS 
Wanted—One first-class toolmaker. H 
Mueller Mfg. Co., Decatur, III. 
MASSACHUSETTS 
Wanted—First-class draftsmen. Apply Su 
pervisor of Drafting Rooms, General Electric 
Company, Vittsfield, Mass. 


Wanted—-At Leominster, Mass., mechanical 


draftsman with general experience; state age, 
nationality, training, revious employment 
and salary expected. ox 185, Leominster, 
Mass. 


Wanted—Capable executive to take charge 
of rate setters in engine works; must be ex 
perienced in determining piece rates, both di 
rectly and indirectly, from analytical time 
study observations; state age, experience and 
pay expected ; wy oR confidential. Ad 
dress “R. S. D.,” P. O. Box 167, Boston, Mass 

Rate Setters Badd -Must have had ex 
perience with time study method, using shop 
watches; opportunities for advancement in 
Massachusetts plant building engines, marine 
specialties, etc.; state age, experience and 
salary expected. “R. S.,” 24, Box 167, Bos 
ton, Mass. 


MICHIGAN 
Wanted at once, toolmakers, die sinkers, 
trimming diemakers, machinists, automatic 
screw machine hands; state age, experience, 
customary wages and references. Buick Motor 


Flint, Mich. 
An expert screw-machine operator 
position of assistant foreman in 


Company, 
Wanted 
to take the 


a department of about fifty machines con 
sisting of Jones & Lamson’s, Acme automatic 
Gridley and Cleve'and automatic. Box 775. 
AMERICAN MACHINIST. 
MISSOURI 

Wanted — High-grade experienced emery 
wheel salesman to sell carborundum. W. R 
Coleord Machinery Co., St. Louis, Mo. 


NEW JERSEY 
Tool draftsman wanted; must be man well 
up on tools for small duplicate work; state 
experience and wages expected; also age and 
references. Box 808, AMERICAN MACHINIST 


*Operator for Gisholt tool grinder, who 
understands the proper grinding of lathe, 
planer and boring mill tools; salary, $2.75 
for 9-hour day to start; open shop : New Jer- 
sey: 50 miles from New York. “M. B. T., 
AMERICAN MACHINIST. 

Foreman wanted to take charge of an erect 
ing gang of 30 to 40 men; must have had ex 
perience as foreman on erecting machine tools 
and must furnish references; no one but a 
man of experience and a hustler need apply 
Gang boss wanted to take charge of 10 or 
12 lathes; must be a first-class lathe and 
screw machine man with A-1 references and 
used to handling men and high speeds. In 
replying, state experience and wages expected. 
Ferracute Machine Co., Bridgeton, N. J. 


NEW YORK 


Wanted—An all-round machinist to keep 
machinery in repair: good pay: must be high- 
school graduate. Box 844, AMER. MacH 


Wanted—Draftsman familiar with design 
and construction of steam hammers. Write 
giving references and stating salary expected 
Box 784, AMERICAN MACHINIST. 

Wanted—A grinder hand accustomed to 
sharpening cutters, reamers, etc.: none but a 
first-class man need apply: give experience 
references and wages expected. Otis Elevator 
Company, Yonkers, N. Y. 
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A thoroughly competent web print 
AMERICAN MACHINIST. 


‘counmunic ations confic 
1 menicax MACHINIST. 

( I patternmakers 
A gas-engine sqylesman; mechanical engineer ‘"S, Positions or desirous of improving on those 


I » sample and agents’ 
> charme of office. inple a d agents 





Address Commissioner's Office, 





AMERICAN inacennaes, 


For Sale 


PENNSYLVANIA 
. ’ Wanted—First-class 
the right parties ; with engine and 
in central part of Ohio. 
Several first-class draftsmen thor- 


layouts and designing 


t Wanted —Assistant 
In applying state age, 


AMERIC. AN ae AC CHINIST. 


experienced foreman 
A mechanical draftsman ; 


Superintendent ; AMERICAN MACHINIST. 


employing 500 men, ; ] ence “d in de signing die 8 for st umping and sheet 
’ superintendent ; 
chine shop and foundry i len in Philadelphia : 


communications 
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Elmes Engineering Works, Chas. F., 


Chicago, Ill. : : 
Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New 
York. ; é 
Underwood Co., H. B., Philadelphia, 

Pa. 


Bearings, Ball and Roller 
Boston Gear Works, Norfolk Downs, 


Mass 
Hess-Bright Mfg. Co., Philadelphia, 
Pa. 
Belt Clamps 
Hoggson & Pettis Mfg. Co., New 


Haven, Conn. 
Belt Dressing 


Cling-Surface Mfg. Co., Buffalo, N. Y 


Dixon Crucible Co., Joseph, Jersey 
City, N.. 
Schieren Co., Chas. A., New York 


Mo. 
City, 


Louis, 
Jersey 


Shultz Belting Co., St. 
Smooth-On Mfg Co., 
Y. J 


Belt Fasteners 


Bristol Co., Waterbury, Conn. 
Greene, Tweed & Co., New York. 


Belt Filler 

Cling-Surface Mfg. Co., Buffalo, N. Y. 

Schieren Co., Chas. A., New York. 

Shultz Belting Co., St. Louis, Mo. 

—— Mfg. Co., Jersey City, 
N. J. 


Belt Lacing Machines 


Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 


Shultz Belting Co., St. Louis, Mo. 


Benches, Work 

Brown & Sharpe 
dence, R. I. : 

Manufacturing Equipment & Engi- 


Mfg. Co., Provi- 


neering Co., Boston, Mass. 

Bending Machinery, Hy- 
draulic 

Chambersburg Engineering Co., 
Chambersburg, Pa 

Niles-Bement-Pond Co., New York 

Sellers & Co., Inc., Wm., Phila., Pa. 

Bending Machines, Plate 

Niles-Bement-Pond Co., New York 

Prentiss Tool & Supply Co., New 
York 

Sellers & Co., Inc., Wm, Philadel- 
phia, Pa 

Toledo Machine & Tool Co., Toledo‘ 
Ohio. 


Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass 


Bending Machines, Power 


Bethlehem Fdry. & Machine Co., 
South Bethlehem, Pa. 

Long & Allstatter Co., Hamilton, 
Ohio. 


New York. 
Philadel- 


Niles-Bement-Pond Co., 
Sellers & Co., Inc., Wm., 
phia, Pa 


Swaine Mfg. Co., Fred J., St. Louis, 
Mo. 
Stow Mfg. Co., Binghamton, N. Y. 


Bending Tools, Hand 
Estep & Dolan, Sandwich, IIl. 





Wallace Supply Co., Chicago, Il. 





See Hoists, Hand 
Blocks, Die 


Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 


Blowers 


American Gas 
York. 
Cupeee Flexible Shaft Co. 


Furnace Co., New 


, Chicago, 
New York. 


General Electric Co., 


Niles-Bement-Pond Co., New York. 

Roth Bros. & Co., Chicago, Ill. 

Sturtevant Co., B. F., Hyde Park, 
Mass, 


Blue Print Machines 

Keuffel & Esser Co., Hoboken, N. J. 
Blue Print Paper 

Hoboken, N. J. 
Bolt and Nut Machinery 


Mchry. Co., Cleveland, O. 
<a Co., W. P., Roches. 


Keuffel & Esser Co., 


Acme 

Davis 
ter, 

Foote- Burt Co., Cleveland, 

Harrington, Son & Co., Edwie, Phila- 
delphia Pa. 

Landis Machine 
Pa. 

Lang Co., G. R., Meadville, Pa. 

Manville Mach. Co., E. J., Water- 
bury, Conn. 

McCabe, J. J., New York. 

Motch & Merry weather Machinery 
Co., Cleveland, Ohio. 

Mummert, Wolf '& Dixon Co., 
over, 


Co., Waynesboro, 


Han- 
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Building a Ball-bearing 


Some of the Unusual Operations Such As Turning Ball Races in 
a Curved Bar, Automatic Turning, Drilling and Tapping Machines 


S11 


ypewriter 





EDITORIAL CORRESPONDENCE 


The building of a modern typewriter 
involves which 
to be 
tensely interesting and, with the introduc- 


of ball 


many operations are 


enough out of the ordinary in- 


tion visible machines well as 


as 


the visible 
with a 


the 


we believe, writing ma 


adds 


difficulty of design and con- 


only 
chine full keyboard, which 
much to 


struction, 
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bearings on the type bars, these operations MituinGc Sprrat Ratcuet WHEELS 
have taken on an added interest. The fixture shown in Fig. I was built 

While the operations shown are not by to cut the spiral teeth on the end of the 
any means all that are unusual, we have, sleeve shown in fig. 2, and has proved to 
with the kindly assistance of works man-_ be a satisfactory and cheap method of do- 
ager John H. Barr, and the engineering ing this’ work. This ratchet-toothed 
manager, A. J. Briggs, selected some _ spiral has seven teeth cut at an angle of 

FIG. I. HOBBING 7-TOOTH RATCHETS 

which show a line of interesting problems about 60 degrees with the axis; th 


that have been encountered and solved. 


Some of these were brought out in con- 
nection with their older type of machine, 
the 


anisms are to be found in the making of 


but perhaps most interesting mech- 


their newer type, the Smith-Premier No. 


10, which is a visible-writing machine 
with a complete bank of keys, 84 in num- 
ber, each type bar mounted on a ball bear- 
/32-inch balls and adjusted by two 


This is, 


ing of 3 


threaded cones as in larger work. 


e out- 


side diameter is 9/16 and the face is A 
inch. 
The fixture consists of a base casting 


A bolted to the table of the milling ma- 
ehine slide B gibbed to it at the 
angle of the teeth with the axis. On this 
and the sliding 


with a 


are mounted the spindle C 


pin K for driving and supporting the 
work. The table is fed forward by the 
lead screw DPD. which is geared up to 


spindle C, with such a ratio as to cause 


the spindle to make one complete revolu 


tion while the table is advancing the 


amount of the lead of the spiral being cut, 


bt 


lifting worm 
lead 
The worm is mounted on a hori 
a U-shaped 

casting pivoted to the sides of slide B 
atch to hold 
mesh when the frame is 
handle H. Th 


worm to drop out of mesh when the cut is 


Power feed is ained by 


worm wheel on 


ait having bearings In 
worm in 
the 
knockout pin J allows the 


the 


lifted by 


completed. The worm is driven by a pair 
of bevel gears through the universal shaft 
and pulley mounted on a bracket at the 


The cutter is made 


machine. 


side of the 


© 
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FIé 2 CUTTING THE RATCHET 


up of eight thin formed cutters having the 
correct sl 
the teeth. 


The principle of operation is best ex- 


ape of the cut necessary to form 


plained by considering a thin section of 
the surface of the spiral containing the 
teeth as unwrapped from the sleeve and 
spread out on a flat surface, as shown in 


Fig 


cutter havi 


It is 


1 of the shape shown at 


diagram, obvious that if a 
the flat piece ab, in 
the direction 4 B, the 
duced. Now let 
the hub as 


point b 


c¢ were passe 


teeth would be pro- 
us imagine ab bent back 
by dotted 
lines, the remaining stationary. 
The cutter will still fit the teeth at the 
point of intersection of A B and CD, and 


around indicated 
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FIG. 4. 


will practically fit along tl 
spiral with narrow face 


lead If we consider the 


EVOLUTION 


OF 


THE 


on 


BALL-BEARING TYPE BAR 


with its axis directly over the line C D 
the spiral could be revolved in such a way 
uld be the 


that the teeth w cut in same 
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way as on the flat strip. This motion is 
produced by revolving the blank about its 
the 
the amount of the lead of 
Only one tooth of the 


axis turn 
direction EF 
the spiral to be cut. 


one and advancing it in 


cutter can pass over the point of intersec- 
tion of CD and E F. 
for this condition it is 
the face of 
shown at d. The angle of each tooth must 
also be modified so as to fit where the cut- 
ting point does not come at the intersec- 
tion of the two axes. 


In order to compen- 
sate 


make 


necessary to 


the cutter concave, as 


New Mopet BALL-BEARING TYPE BAR 


Some of the processes through which 
the ball-bearing i 
evolution from the sheet material to com- 


type bar passes in its 
pletion ready for the insertion of the ball 
bearings are indicated in Fig. 4. In mak- 
ing this bar, sheet metal about 0.110 inch 
through the punch 
press where openings between the arms 
are punched and the piece cut off, as indi- 
cated at A, the piece as cut being long 
enough for blank has 
three arms left after the punching opera- 


in thickness is run 


three bars. This 
tion in which there is sufficient stock for 
the forming of the three type bars. From 
the punch press the work goes to the drop 
hammer, where the arms are struck taper 


and considerably thinner than the stock, 
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DRILLING, REAMING, TAPPING AND OTHER 


OPERATIONS ON TYPE 





FIG. 6 
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FIG. Q. ROLLING ANGLE PLATES 


as shown at Bb ln the next operation 
the connecting rib at the tops of the 
arms is sheared off and three _ holes 
punched in the base as at C. The next 
operation in the punch press blanks out 
the individual arms, the scrap left being 
shown at D and one of the blank arms 
at E. 

Special machines are then used _ for 
drilling and tapping the holes to re- 
ceive the ball cups, drilling and reaming 
the hole at the small end for the reception 
of the type itself and the hole for the link 
by which the bar is ope rated at F In the 


next operation the large end of the bar is 
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slotted crosswis¢ 
ating rivet is slotted, and the clamping 
screw hole is drilled and tapped, thus com 


pleting the operation not shown at / he 
clamping screw used in the split-ring end 


thus formed enables the ball cups to be 
securely clamped after they are properly 
adjusted. This process makes a strong, 


light and graceful bar, the material being a 
particularly stiff and yet tough alloy steel. 

The clamping screw for holding the ball 
cones deserves special mention as, in “spite 
f its small size, a No. 1-72 screw, it is 
practically unbreakable by even the husk- 


est repair man and his screwdriver. It is 
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\TI LLING MACHINI 
mack f ckel vanadium steel and is 
i i l ~ 
The sp 1 machines just referred to 
are shown in Figs. 5 and 6. They have 
indexing work tables with special fixtures 
for ] kk ing the tvmM bars while a series 
f spindles bring the different drills, taps, 
etc., into operation as the work is indexed 
around to the successive positions. 


DRILLING ATTACHMENT ON AUTOMATIC 
ScrEW MACHINI 
Fig. 7 shows a very interesting attacl 
ment to Brown & Sharpe automatic 


screw m1 lin I ( illineg eight mall 

















FIG. 7. DRILLING ATTACHMENT FOR Al 











TTOMATIC SCREW MACHINE 





8 AUTOMATIC TAPPING MACHINI 
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holes 0.048 inch in diameter, in the ball- 
bearing cones which go in each type bar. 
These cones are 21 32 inch outside and YS 
inch inside measurement and have a fine 
thread on the outside tor screwing into 
the type bars to retain the balls. 

[he screw machine drills, forms, threads 








and starts to cut off the first piece before 
the attachment comes into play, but before 
it is cut off the carrier arm shown on the 
rod in front of the machine, drops down 
and inserts a pin in the hole of the cone 
being cut off. As soon as the cutting off 
is done, the arm comes up into the po- 
sition shown and inserts the cone in the 
jig while the double-spindle drill gets 
busy on the other side, drilling two holes 
at a time 

These drills go in to the desired depth; 
being adjusting holes they do not go clear 
through the cone. Then the two drill 
spindles are indexed around and with four 
positions, drill the 8 holes. 

\ll this must be done while the screw 
machine is doing its work on the cone, so 
that everything must be timed to bring 
the carrying arm down at the right moment 
to pick up the piece being cut off; and as 
the drilling is done during the same period, 
this operation costs nothing in time, the 





cost being entirely in the making of the at- 














tachment and keeping it in order. The 
tal tir ee ee ' 

total time of the operation is 22 seconds. FIG. I2. AUTOMATIC DRILLING MACHINE 
FOR TYPE BARS 





AUTOMATIC TAPPING MACHINE 


[he clevis which goes on the end of the top. They are loaded from the front and 














rod connecting the key and the type-bar when they come into tapping position are 
mechanism is formed from sheet metal in held by the arm which comes down on 
a compound die, coming in a continuous top of them. 

Stream from the strip of metal. They are ‘ It is all driven from the single belt at 
then tapped in the machine shown in Fig. the right, the tapping spindle being con- 
8, being held in the horizontal disk at the FIG. 13. THE CURVED HANGER BAR nected by gearing and reversing auto- 


matically when the tap has made a pre- 





determined number of revolutions in the 
forward motion. The indexing cam is 
clearly shown and the work, after being 
tapped, is automatically thrown out of 
the holder by the inclined rod at the back. 
This makes it only necessary to load the 
machine so that it can be handled at a 





very rapid rate. 


MAKING Curvep ANGLE PIECES 
Among the essential parts of the ma- 
chine is a pair of curved bars of right- 
angle section and these are made from 
flat strips which are first rolled into a 
channel section and then cut down the 





center so as to give the angles; at the same 
time they are curved to the right radius. 

The machine for doing this is shown in 
Fig. 9 and consists for the most part of a 
frame and a set of gear-driven rolls, part 
of which can be seen between the plates 
The strips are started between the guiding 
plates shown just over the driving pulley 
and go under the forming rolls which roll 
down the edges against a large roll in the 
center. This large roll is grooved in the 
center and the last roll of the train fits 
into this groove and acts as a cutting tool, 

















FIG, II, MAKING OLD-STYLE TYPE BARS ON AUTOMATIC LATHE splitting the channel into two angle pieces 
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a TyYPe-BAR DRILLING MACHINE FoR UNDER- 
STROKE MOopbELS 
These type bars have a long bearing, as 
can be seen from the two bars lying on 
the machine, Fig. 12. The bars are held 
in the clamps on the revolving disk in the 
| 
FIG, 17. A QI-HOLE RING AND THE PUNCH 
ING | E USED 
center of the machin The operator 
places the bar in the position showing it 
held lo selvy, the jaws being closed by a 
cam as it passes to the first drilling posi- 
FIG. 14. BENDING THE TYPE BAR HANGER tion where it is drilled on each end The 
next position-countersinks the end at the 
already curved to the radius wanted. end gripped by the chuck on the right- right and drills a hole in the small puller 
Detail of this machine is shown in Fig. 10. hand spindle which moves forward at the or operating arm at the other end, while 
proper time for that purpose. the third countersinks the puller arm from 
MAKING THE UNDeRSTROKE Tyre Bars Driving the rods from this end they are both sides, the long reach being secured 
These bars are round in section, tapering turned by the single-pointed tool shown in by the arm outside the pulley at the right 
sil from the shank toward the head, which is the cross slide, this cross slide being con- When the drilled type bar gets around 
also round and of the same size as the’ trolled by a cam which feeds it in to give’ to the lower position in front, the jaws 
INE shank. The machine shown in Fig. 11 the required taper and then out when the open for the removal of the finished piece 
takes wire from the reel through the oil- head end is reached. and the compressed air in the pipe at the 
ing clamp and into the straightener, It is entirely automatic, delivering the left blows the chips out so the next piece 
and thence through the head where it is cut finished piece ready to forge into the is sure to be correctly centered for 
are off to the right length and the forward trough at the back. drilling 
on 
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FIG. IS. DETAILS OF SUB-PRESS DI FIG. 19. SUB-PRESS DIE PUNCHING QI HOLES 

PURNING A CurvED Bar curved. A bar with one type bar in place notch already referred to being engaged 

The making of the type-bar hanger ring is shown in Fig, 13. by the indexing arrangement, and the bat 

presents some very interesting features The bars are first curved in the ma-_ set to bring the turning tools in position 

n account of the bar being curved to a chine shown in Fig. 14 and then cut for the first groove. When this is turned, 

true radius and forming the inner bear- Off by the saw. \ notch is also cut the chuck is indexed automatically so as 

ing or ball rac for the ball-bearing i" the end so that the curved bar can be to bring the bar into position for the next 
type bars. This prevents the grooves or moved positively into the various posi- groove and so on until the bar is com 
races being turned in the straight bar and tions. pleted. The indexing is controlled by tl 

then curving the bar, as the races must be. The curved bars then go to the turning cams at the end of the machine much 


perfect. grooves, each radial from the machines shown in Figs. 15 and 16. The in screw-machine work. The appearan 


center of the are to which the ring is bar is clamped against the angle plate, the of the machine at work is somewhat sta1 
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FIG. 20. PLATEN ROLLS IN VARIOUS STAGES FIG, 22 EXERCISING TYPE-BAR MOTIONS 
| I. GRINDING HE RUBBER PLATEN ROLLS OR BASKETS 
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ling, as we are not accustomed to seeing 
work being turned with one end waving 
wildly in the air, and the shop name of 
“pig tail” machine 1s not so far from de- 
scribing its as might be 
imagined. 

One end of the bar is left longer than 
necessary, for chucking purposes, and is 
afterward cut off and the ends ground to 
[wo sizes of 


appearance 


bring them exactly to gage. 
these bars are made, one for each set of 
type bars, and they are of different radius 
so that they are turned on separate ma 
chines. 

The setting of the 
position is accomplished by the cams act 


work to the new 


ing on the controlling lock and ratchet 
through the telescoping rod and spindle at 
the end of the spindle. The rod in th 
center, controlled by the arm at the end, 
loosens the clamp or chuck when another 
cam operates the telescoping tube and in- 


dexes the work one notch on the angk 





MILLING SLOTS IN A CURVED ¢ 


FIG. 23 


the slides 


le tl] 


plate. The cross movement of 


is accomplished by the rod alongst 


machine, being acted on through the lever, 


by a cam on the large gear 


A Sun-press Die witH 91 PUNCHES 
In Fig. 17 is seen a ring which | 
holes, most of them about 1/16 inch 
the rest 3/32 inch in 
is the punching or index plate which w 


formerly used in punching these, tl 


to be gunch: b Id ‘ 
plate, which was locat | I] 

di B this n s ft l 
punched one at a time 1 res 

This has been supplanted by a sub-p 

die as shown in detat » ba 1s 

lac n the press in Fig. 19 
structio ( f t] di require S very ] le ex 


planation, the die plate being a separ 
ring from the base plate and carryi 
hardened bushings, while the punches ar 
mounted in a ring above and supported to 
the surface of the plate by the circular 


stripper which is fastened in front of the 


AMERICAN MACHINIST 
punch plate proper. It makes a rather 
complicated punch to build but does at 
one stroke what formerly took 91 separate 
operations, 


THE Ruprer PLATEN ROLLS 


The construction o1 tme platen rolls is 


shown in lig. 20, being the rubber tube, 


B the wooden roll over which it is drawn, 
C the roll with the mountings in the ends 
and D the completed roll. These are then 
mounted in the grinding machine as in 
Fig. 21 and ground dry with a carborun 
dum wheel. Two cuts are taken and on a 
10-inch roll this requires about two min 


utes for the complete roll. 


EXERCISING THE Type Bars 
After the type bars are assembled in 
baskets as they are called, they go to the 


exercising machine to be limbered up. 
One of these machines is shown in Fig 
22, and each machine is fitted up to handle 
four baskets at onc: 


of type bars, one being handled from the 


There are two sets 


front as shown and the other at the back, 
just being visible on the first basket. 

Each exerciser is driven by a separate 
belt and indexing is done by a differential 
worm gear at the top, so that after a key 
1460 times, the fingers 


has been vibrated 14 


are thrown out of action, the basket in 
dexed to bring the next type bar into po- 
sition, and the vibrator again starts at 


work on the next pair of bars. 


A SpeciaL MILLING MACHINE 


This is almost a gear cutter in action, 
as can be seen in Fig. 23, the work being 
two curved rings for the type bars, which 
must be milled with radial slots [wo of 
clamped to the 


these rings are faceplate 


and the machine started, the operation be- 


ing almost identical with a gear cutter of 
this type 
After ne ring has been cut with the 
required S84 slots, n throws the cutter 
feed ut of comm ssl til the faceplate 
has turned enough 1 ring the next ring 
nto 1 sitt m tf h li. \\ Cl the regular 
cutting ! The 
ished p ved al 1 new 
) ) 1] Wie ~ 
\W t t ] ) ? < tin 
1S 
” 
Delivery 
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Notes Abroad—Building an Aero- 
plane Motor 


By PArRISIAN 


I visited a little shop doing big work 
last week | mean the Syndicat de 
N. V. 

[he shop manager and inventor of the 
motor is Mr. Rath, late of Charron’s, at 
IX. N. V. shop is situated 


at Courbevoie just outside 


moteurs E. 


Puteaux, Thi 
Paris and in 
the direction of Puteaux. There are prob 
ably 50 workmen and two designers en- 
gaged on the products of this little firm, 
the principal one being aéroplane motors 


Mr. Cody has one, 


new type of machine, and aviators seem 


Blériot has one on h 


to he placing orders. 
The specialty of the motor is its cylinder 


and the “clou” of the cvlinder is its water 
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TOOL OF E. N. V. AEROPLANE 


BORING 
MOTOR CYLINDER 


FIG, 3. 


either to pour the wax composition into 
the cylinder or to secure an even coating 
of Again, | that the 
“wax” will hold some carbon coating act- 


copper. suppose 


ing as an electrode. 

The weight of the reciprocating parts 
per cylinder is something like 1 kilogram 
(2.2 pounds). The pistons are of forged 
rings cast iron. 
lubrication of this motor, which is, 


steel and the 


T he 


Lubricating 
Canal 


~Crank 
Shafo 
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FIG. 4, CRANKSHAFT OILING SYSTEM OF =. N. 


V. AEROPLANE MOTOR 
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if I remember rightly, about 60 horse- 
power and consisting of eight cylinders, 
is by means of the crank shaft which is 
drilled The 


holes left open from drilling obliquely, etc., 


from end to end. inevitable 
are closed by coning the hole and pressing 
a brass washer into place by a press, as 
shown at Fig. 1. The lubricating pump is 
driven from an Fig. 4), 
turned solid on the end of the crank shaft, 


eccentric (see 
and the oil ascends through the center of 
the plunger and passes into the crank shaft 
drilled 


said eccentric part. 


hotes around the 
circumference the 
A simple ball valve traps the oil on the up 
stroke of the plunger as same is single 


through several 


of 


acting. A system of filtering is used 
which eliminates most of the chances of 
any grit getting into the motor. These 


motors sell for 10,000 francs ($2000). 

The 
simple, and is shown diagrammatically at 
Care be taken to the 
A very clean or the efficiency 


circulating pump is exceedingly 


Fig. 2. must have 
surface at 
is decreased. 

Mr. Rath uses a boring tool for his cyl 


inders of a very simple nature, as shown 


at Fig. 3. He is a partisan of the con- 
verted column-drill for boring cylinders, 
but also thinks the cylindrical-grinding 


talk of 
starting a shop in England and in that case 


method just as good. There is 
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clutch and motor of the E. N. V. type 
makes a car well out of the ordinary run 
and correspondingly interesting. 





The Influence of Speed on the 
Cutting Action when Turning 


By H. S. MILLar 


Attention has been called to the fact 


that speed affects the cutting ability of tools. 
That tools that had become too blunt to 
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FIG. I. THE TOOL AND THE CHIP 

















B 28FT.PER 


MIN 



































s. 














FIG. 2. CHIPS 
I am sure the firm will meet with a warm 


reception in the aviation world. 

I visited the Charron shops two years 
ago when Mr. Rath was tool superintend- 
and | pro- 


nounced advocate of was; 


what a 
form tools 
that would have 
tool His 


stiffly supported 


ent there remember 

he 

doing work at one “go” 

English 

“get the job 

and you can do anything.” 
This Grim 


] 


specdas 


astonished many men. 


maxim was 
with two 
and a reverse by internal gears in 


also makes a car 


the gear box and the other speeds with the 


differential box. This, together with the 





CUT AT 








DIFFERENT SPEEDS 





cut at a slow speed, and which with small 
cuts simply slid over the metal, regained 
the ability 
cutting speed. 


cut with an increase of 
This article is an 
to give a slight analysis of the cutting ac 
tion when turning, rather particularly with 


to 


attempt 


the lower-carbon steels, and thus to show 
how speed affects the action. 

With the help of a friend a number 
of cuts were taken in a lathe at speeds 
to 124 feet per minut: 
The tool used throughout. 
Afterward some variation was made in 
the feeds. Photographs of some of the 


varying from 7 


same was 
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chips or cuttings taken are here shown to 
illustrate the condition obtaining during 
the cut. Some effects of variation in cut 
ting speed have been examined by Doctor 
Nicolson and the diagram Fig. 6, show- 
ing the variation of cutting pressure with 
speed, was taken from the paper read at 
f Me- 


the Chicago meeting of Institution « 
chanical Engineers. 


TypicaAL CHIPs 
As a preliminary to an analysis of the 
cutting action it will be advantagous to 





FIG, 3. CHIPS CUT 


AN, f° 


Af ity 








AMERICAN MACHINIST 


be considerable distortion. The difference 
in distorted length of the planes of metal 
represented in plan by lines A B and AC 
give rise to a circular or a helical chip. 
The diameter of the helix is dependent 
upon the amount of distortion. A _ helix 
of small diameter relatively to the thick- 
ness of the chip indicates a large amount 
of distortion and generally speaking the 
amount of distortion may be discerned by 
consideration of the chip spiral. Che 
amount of distortion is important in con- 
action. It is an in- 


sidering the cutting 








B 28FT. PER MIN 





AT DIFFERENT SPEEDS 


INIT p 


45 FT.PER MIN, 


. 


VA 
af Mes 


75 FT. PER MIN 


i24 FT..PERUMING 


FIG. 4. HELICES OF CHIPS CUT AT DIFFERENT SPEEDS 


select a typical chip, say B, Figs. 2 and 3 
and to consider the forces exerted upon 
it in its making and which control its 
shape. The plan shape of the tool and 
ts cutting angle affect the resulting chip. 
rhe tests were made with a round-nosed 
tool The shape of the tool, cut and 
chip is shown generally by the sketch Fig. 
1, which, however, does not show the true 
proportions of each. The cutting angle 
f the tool was kept constant through each 
et of tests. It is obvious that to produce 
a chip similar to this from the metal as it 
originally laid round the bar there must 


dication of the pressure on the tool. Of 
course, all chips do not come off the tool 
as helices. The character of the chip in 
this respect is influenced mainly hy the 
direction of the horizontal resultant force 
R The photographs Figs. 2, 3 and 4 
illustrate varying amounts of distortion. 
They are all of low-carbon steel; A and 
B, Figs. 2 and 3, were of the same area 
and shape of cut and were taken by the 
same tool; C, D and E were each similar 
in these respects. The left-hand speci- 
men A, Fig. 2, was cut at 7 feet per min- 
ute and B at 28 feet per minute. Fig. 3 
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shows the longitudinal view of similar 


chips he chips, Fig. 4, were taken at 
cutting speeds of 45, 75 and 124 feet per 
minute, respectively The difference in 
the diameter of th spiral of the chips D 





and E is not marked, and therefore the 


reason for the greater pitch is not clear. 


CuTTING AT SLow SPEEDS 


Doctor Nicolson’s analysis of metal turn- 


ing at extremely slow speeds 1s interesting. 


I he tests were made at cutting speeds 
varying from 1 foot in one hour to 1 foot 
in 4% hours There was no continuity in 
the resulting chips, the metal coming off 
1 sepa ch ps f the shape MNOP 

i Fig. 5 The metal PRO shown 
shaded being compressed during the pre- 
\ s rot the bar and bulging out 
the chip as W At slow speeds Doctor 
Nicolson found the variation in the stress 
on the tool be large 
¢ err f bluntness oT! the I ol 
eda t w spec ls lay e sce by ref 
erence tf K¢ h by x Wi) the edge 
ra ed how t hearing 
acti is ppleme d i bending ac 
tl ! 1] cre ¢ < { rees necessary 
fo p t f e chip 
Witl i ] isc the cutting speed 
the « ting be« 1¢es wore ¢ it Lhe 
sket ‘ as ind ing the 
cutting a t w velocities llere 
though the cutti é itinuous it bears 
many characteristics of the previous case. 
There is a large variation in cutting stress 


and the bluntness effect important \n 


examination of chip 4 Fig. 2 (cutting speed 


7 fect per minute) shows the breaking up 
of the chip as shown in the sketch quite 
clearly. It is also exemplified to a lesser 
extent by chip B. It’should be noted that 


these photographs were taken of the thick 
edges of the chips which show this char- 


Where the chip 


is thinner it is less marked and the chip 


acteristic most clearly 
is considerabl re continuous This is 
probably partly due to the fact that the 
metal at the edge has more freedom of 
movement. The metal in the center of the 


chip has not the same opportunity to flow, 


being constrained by the metal in its im- 
mediate neighborhood The effect of the 
bulging referred to in connection with the 


dead slow speed is particularly noticeable 
in these chips The bulging it will have 
ok place particularly at the 


lower part of the chip, that is, that against 
] | 


the tool face This buleing results par- 
ticularly in the base of the chip S 7. This 
decreases the diameter of the helix of the 


chip. From consideration of all the chips 
it is seen that the diameter of the chip 
helix increases with increase of cutting 
speed. It may be stated, therefore, that 
other things constant the amount of work 
done on the chip to produce the bulging 
effect is inversely proportional in some 
degree to the cutting speed. It may be in- 
teresting here to refer to the diagram, Fig. 
6, taken from Doctor Nicolson’s paper 








820 
showing the variation in cutting stress 
with cutting speed 


THICKNESS OF CHIPS 


\ not iceable 


ting speed is the alteration in the thickness 


effect of variation in cut 


of the chip produced. This can be read- 
ily seen in the chips, Fig. 2. This, how 
ever, mn] shows the difference the 


- DD. 








A B \ Cc 
| 

Dead Slow Slow Speeds High Speeds 

Speeds 
ay 

Ay 
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FIG =4 CUTTING ACTION VARYING 


VELOCITIES 


find the real difference the 


thick edger | 
developed lengths of each were measured. 


Thev were then carefully weighed in a 


pair of accurate balances; «1 was found 


cent. heavier per unit length 


to be 35 per 


than B. For the reason of this increase 
in distorted area the compression or bulg 
ing effect cannot alone be due. The bulg 


1 
| 


ing takes place largely in the direction of 


the chip's length and only partially side 


Wways—in 
of the chip. The reason lies chiefly in the 
different cutting action at the higher 


the shorter period of 


the 


with 


Here 


passing over the tool 


speeds. 
metal has not 
the same opportunity to flow. The shear- 
all complete and takes place 


ske tch 


ing is not at 
at shorter intervals as indicated by 
lhe 
from the bar here is due largely to a bend 
hue the the 
tool does not enter into the separation of 


\ small pile 


C, ee. 3 separation of the chip 


ing action. to this edge of 


the chip to any large extent. 


of metal covers the edge. This metal is 
formed by scraping off the small irregu- 
larities left on the bar by the chip. A chip 
turned at moderately high speed often 
shows small patches of metal welded to 
the underside They generally show a 
different color to the main body of the 
chip. These are portions of the pile torn 
away by the chip in passing over. An 


admirable illustration of the protection of 


the edge was given by a photograph of an 


QO. K. tool on page 179. At higher speeds 
the chip also bears on the tool further 
from the edge. Wi proved this by cover 
ing two similar tools with a thin coating 
of copper and running one at a high and 
the other at a slow speed. The amount of 
copper rubbed away indicated the amount 
of contact between the tool and the chip. 
BLUNTNESS AND VARIATION IN PRESSURE 

Of th factor which are affected by 


a manner to increase the width 
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an alteration in cutting speed the blunt- 
effect 
on the tool 
The bluntness effect is important at slow 


and the variation in pressure 


ness 
are especially noteworthy. 
speeds and practically nonexistent at high 
speeds, and gives the reason for the fact 
mentioned at the beginning of the article: 
That tools too blunt to cut at slow speeds 
regain the ability to cut with an increase 
of cutting This is particularly so 
in cases of cuts of slight depth where the 
rounding of the edge is large in relation 
to the depth sheared. With regard to the 
Variations in cutting stress it may be gen- 
erally stated that at high speeds the am- 
plitude of the vibration is less but the fre- 


speed. 


quency is greater. This is principally in- 
teresting with regard to chatter. 

While on f the effects in 
the variation in cutting speed it is per- 


the subject 


haps pertinent to refer to the article by 
Mr. Herbert, on page 1063, Part 1, of the 


He there drew an an- 


volume. 
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FIG, O. CUTTING STRESS WITH SPEED-CUT 
rING ANGLE 55!'% DEGREES, FROM DR. 


NICHOLSON’S EXPERIMENTS 

alogy between the cutting action of a lathe 
tool and a jet of water playing on a wail. 
Since the heat generated in the latter case 
is proportional to the velocity of the water 
cubed, he drew the inference that this was 
the case as the former. A simple law was 
then formulated, ie., that the cutting speed 


varied inversely as the cube root of th 
product of depth of cut by traverse 
squared (for equal durability) on the as- 


tool 


was inversely proportional to the heat pro- 


sumption that the durability of the 


duced. An analogy between the action of 
lathe tool-and a jet of water cannot be 
drawn too closely. The pressure on the 


wall per unit area due to the water is pro 
city squared. It has 
Nicolson that 


spec dl the 


the Ve l 
Doctor 


portional to 


found by with 


cen 


increase of cutting pressure on 


the tool decrease Ss (see Fig 0) It may 
he fairly safely assumed, therefore, that 
lurther- 


the actions are not identical 


more, 1s tl durabilitv of the to 


1 simply 
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inversely proportional to the heat pro 


duced whatever it may be? 
The law deduced by Mr. Herbert, 


: K 
i --— 
v7 t4 ( 
is of value. It raises again the question 
of the effect of increases of traverse, a 


point of difference between Doctor Nicol- 
son and Mr. Taylor. 





Micrometer Calipers and Depth 
Gage 





By JoHn Hvupparp 


Starrett 1-inch micrometer 


head, and wishing to use it for measuring 


Having a 


all diameters up to 6 or 7 inches without 
going to the expense of buying a full set; 
1 forged a set of steel caliper frames, each 
i inch larger than the other, as shown in 


Fig. 1. The end 4 was drilled with a 
31/64-inch drill and the slot B cut with a 
fine saw. <A thin wedge was then in 
serted in the slot B springing it open 


slightly, and 4 then lapped or reamed un 
til the body of the micrometer head would 
ge in easily. On withdrawing the wedge 
from the slot B the head is held sufficient- 
lv tight for all practical purposes, espe 


cially if the head is fitted with a ratchet 


This is better than having a screw to 
lock the head in the caliper frame as 
screws are apt to get lost or damaged 


and the thread stripped, whereas the cali- 
pers can he quickly changed by inserting 
the blade of a penknife in the slot. It is 


¢ 
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MICROMETER CALIPER AND DEPTH GAGE 


only necessary then to have a 2-, 4- and 6- 


inch standard end measure for setting the 


caliper. I also made a t-inch depth gage 
on the same principle as illustrated in 
Fig. 2, which I find very handy. 
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ome acnine OOIS esigne Vy eonardo 
Screw Cutting Lathes with Change Gears; Universal Chuck; Draw 
Bench with Self-closing Die; Drilling Jigs; Taps, Three in a Set, etc. 
stion 
BY EDWARD P. BUFFET 
icol- 
(he former article, which gave a gen y to the original fac-simile editions of the 
| sketch of Leonardo da Vinci and his ( ; manuscripts and copied the illustrations 
rk, was admittedly sensational beyond | from them in many instances, either 
th the wildest audacity of yellow journalism by photographing or tracing The cuts 
task arising with the present paper ts | printed herewith are, therefore, prepared 
substantiate some of the claims made. | | by a variety of methods, according to 
esent attention will, however, be con- \ casual expediency, and those which are 
d to Leonardo’s designs of machin i. mem? | photographie fac-s es will generally be 
Is, or, speaking rather more broadly, apparent to the reader as such 
—_ chinery and tools for working rigid ma- While it would not be worth while to 
— iuls, whether metal, wood, or stone encumber this paper with citations that 
neon irst of all it is proper to state the in | are worthless to the casual reader, still 
ie htedness of this article to the pioneer | [“—— s been 1 d possible to indicat 
— nvestigations of Prof Th Beck, of oncisel e pl s in Leonardo’s manu 
clings rmstadt, who has from time to tim = ] scripts where the respective drawings may 
ha thlished in such German periodicals as be found. This will prove invaluable for 
h . Civilingenieur and the Zeitschrift des such as care to look up the sketches in 
- | creimes deutscher Ingenicure, long mono } the mplete editions, which therwis« 
~— f iphs on Leonardo's machines, these — would be, lik hunting for a needle in a , 
un American Machinist, N.Y. . 
: pers comprising four series. The first haystack lhe reference system employs 
ald s based upon Dr. Hermann Grothe’s FIG. I. CENTER LATHE WITH BALANCE is as follow CA denotes the Codi 
- k, “Leonardo da Vinei als Ingenieut WEIGHT Atlantico; thus CA359 means sheet 359 
n 
pe 
het ‘ 
to 
as f 
xed / - 
uli- | ips =F 
ing ty Sa 
1s D's 7 
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Fig.3 
B 
FIGS. 2-5. TWO LATHES, SAW AND DRILL PRESS (?) FIG. 6. LATHE FOR DRESSING COLUMNS ( WITH GEARING 
D und Philosoph;” the second, upon the of the Codice Atlantic 1 deem it un 
inuscripts in the Institute of France as ecessary to specify the s1 r portion of 
iblished under editorship of M. Ravats the sheet f which the plate in questi 
n-Molien; the third, upon the earlier is ide. Single letters, A, B, C, D, et 
eets of the Codice Atlantico as they lenote ‘ ts f the Institu ~ 
5 peared in the great Italian fac-simile llect s A vould signify nu 
ition; and the fourth, upon subsequent script A 24 ese symbols 
eets of the same. The first three series ) ( ( I ext tl 
collected in Professor Beck’s book, { lustrations 
itrage zur Geschichte des Maschinen 
7] ues,” published under the auspices of LATHES 
Verein deutscher Ingenieure It is \ 
m the fourth, which has since ap ( long ag f 
red in the Zeitschrift, that by special the w r center lathe, in w 
rmission granted the AMERICAN Ma ile un e spindle was al 
; nist, I make most free to draw ‘ v1 lownw | ti 
cj ctly epres g ‘ eadle id brought bacl 
" ’rofessor Beck's reproductions of Leon — by pring pole hus, the rotation was 
lo’s sketches are clarified and conven FIG. 7 CREW-CUTTING LATHE WITH LEAD reversed after each cutting stroke f the 
- nalized line drawings. I have gone back SCREW ON NDLI tread \ clun method it seems to us, 
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FIG, 15. SCREW-TUREADING DEVICE WITH 


TOOL ANGLE 
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FIG. 21. HORIZONTAL BORING MACHINE WITH UNIVERSAL CHUCK 
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FIG. 20 








FIGS. 18-20. TAPS IN SET OF THREE 
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FIG. 10. FLUTED TAP 


























FIG. 23. VERTICAL BORING MACHINE 
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FIG. 17. TAP OR AUGER FIG. 24. DRILLING JIG WITH DETAILS OF DRILL FIG, 


American Machinist, N.Y. 


DRILLING JIG 
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it its principle is very much like that 
llowed in every reciprocating planer, 
here it appears to be unavoidable. Leon- 
rdo designed a reversing lathe, Fig. 1 
CA170) essentially like the pole lathe, 
it using a courterweight instead of a 
ring. He remarked that this is better 
cause the force exerted throughout the 
roke is constant. He makes this note 
lso: “The cord roll has a steel axis, 
1d the roll is of bronze.” 

But continuously revolving lathes were 
equally well known to Leonardo. Two 
such are shown in Figs. 2 and 3 (CA38r). 

Fig. 6 (CA359) is an interesting ma- 
chine without explanatory text, but evi- 
dently of lathe type. I pronounce it to 
be a machine for dressing wood or stone 
columns, driven by a geared crank con- 
nected with the treadle by a yoke above. 


THREAD CUTTING 
The subjects of turning and threading 
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changeable sizes of which are shown 
under the table. The intermediate cross 
bar is the carriage, which contains the nuts 
through which the lead screws pass and 
which holds the cutting tool. The ends 
of the lead screws are held in boxes, ad- 
justable in slots of the frame so as to ac- 
commodate the dimension of the gears in 
use. 

A vertical type of this machine is indi- 
cated by the rough sketch, Fig. 9 (CA 
365). An interesting feature here is the 
tool block with crank feed. 

Threading tools which operate by 
means of master screws are presented in 
Figs. 10 (CA327) and 12 (CA 355). In 
each, the upper screw is the lead, or 
master, which passes through a nut, or is 
engaged with a leader, in the top of the 
inside frame. It is obvious how the lower 
threaded 


rod will be correspondingly 


when the inner frame is twisted with 


respect to the outer one. An interesting 
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FIGS. 10-13. SCREW-CUTTING AND NUT-TAPPING CONTRIVANCES 


overlap when they come to screw-cutting 
lathes. Such, in essence, is the machine 
shown in Fig. 7 (CAr4). A master or 
lead screw and the blank to be threaded 
are coupled co-axially as a spindle. The 
part at the right hand serves as a drum 
for the cord which drives it on the pole- 
lathe principle; in the middle the screw 
s cut, and at the left or headstock end is 
the master screw, with a finger serving 
Ss part nut to give the travel. A slide 
est is unnecessary, since the work moves 
ngitudinally while the tool remains fixed. 

A rapid and more complicated screw- 
utting machine with change gears to pro- 
ide different pitches is illustrated in 
ig. 8 (B70). The screw to be cut is the 
liddle one, and it is turned with a crank, 
hich drives also the two lead screws on 
ither side, by means of the gears, inter- 


detail in Fig. 10 is the tool block with 
cutters. Fig. 13 is a nut tapper. The 
shank of the tap passing through the 
frame is assumed to be a screw. The cut- 
ting points, of increasing length, appear 
on one side only; during the operation 
the frame keeps the nut from turning. 
Fig. 11 may be taken for a tap of some- 
what different pattern. 

A simple nut-tapping method appears in 
Fig. 14 (B71) to which Leonardo ap- 
matter. The 


process is first to make a hole in the 


pends some _ descriptive 
wooden block m, then to fasten on one 
side a strip of iron ab, crossing a small 
portion of the hole chordally. The tap 
cdfr is a wooden cylinder grooved like 
a screw, so that the bar ab may rest in 
the groove as a leader and cause it to 
advance through the hole when turned, 


$23 


while the cutter d which it carries taps the 
nut. 

Another screw-cutting device is pre- 
The detail at 
the bottom represents the position of the 
cutter. A tap for the nut of this screw 
is illustrated in Fig. 16 (CA56). It is 


sented in Fig. 15 (CA56). 


strikingly similar to modern taps in es- 
sentials of design, including the flutes. 
Fig. 17 (CA4o1) may be intended either 


for a tap or an auger. 

















SCREW-CUTTING LATHE WITH 
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rIG. 9. SCREW-CUTTING LATHE SEEMINGLY 


INTENDED TO STAND UPRIGHT 
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FIG. I4 TAP WITH ONE CUTTING POINT 
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Fit 22 BOW-STRING HORIZONTAL BORING 


MACHINI 


The foregoing threading devices in gen- 
eral, the change-gear machine rot ex- 
re probably designed for cut 
ting wooden screws and nuts. A triple 
tap for making metal nuts is shown in 
Fig iS to 20 (CA367). Its purpose is 
to do the work by three progressive 
stages. Fig. 18 shows how the sizes of 
the respective heads are proportioned, 
viz., as m, f, n, where ¢t g, the small end 


of m, will just begin to enter the hole 








ox 


and ro is the diam- 
the bottom. 


bl, 
threads at 


bored in the nut 


eter of the nut 
Leonardo tells us how a screw may be 
cast by means of the taps: 

“If you will make the screw beautiful 
and smooth, make a nut in hard wood, 
with the thick end n, using first the thin- 
ner f and m, and then cast in this nut a 


screw of tin. Upon it make a form 
(mold) and cast in it a screw of brass 
or bronze. And when you have cast 


this, turn this screw in the holes m, f, n, 
(Fig. 20), to polish it; first in the larger 
and then in the will 
save the trouble of filing.” 


second, and you 
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ithed rings, 
As the rings 
toward 


which meshed with crown-t 


passing around the cylinder 
jaws moved 
It appears that 


were turned, the 
the center symmetrically. 
the rings at either end of the cylinder 
were connected by several handles so as 
to be turned together, thus producing a 
symmetrical advance of the jaws at the 
ends If this the 
first have 
throughout 


two was the case, 


turned to a 
length, 


log must been 
uniform 


for if tapered, it would be necessary to 


diameter its 
move the jaws nearer the center at one 
end than at the other. The application of 
power to the spindle in the headstock at 
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VG. 26. UNIVERSAL VARIABLE-SPEED FRICTION DRILL WITH INDEX LIAL AND 
FOOT-POWER FEED (?) 
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FIG. 27, EXTERNAL BROACH OR SAW FOR CUTTING OFF IRON BARS 
BorING AND DRrILLINé the right-hand end for driving the drill 


\ precocious device is the horizontal 


boring machine, shown in Fig. 21 
(CA393). It was one of those selected 
by Herr Grothe from the Codice At- 
lantico before publication of that manu- 
script in facsimile, and we now show it 
in revised reproduction. The machine 
was intended for boring wooden water 
pipes The log to be pierced was held 
in a fixture consisting of a hollow 
wooden cylinder, with octagonal flange 
ends. Through each of these annular 


ends passed four centrally directed screws, 


ending in toothed jaws for clamping the 


Thes« screws were advanced by 


logs. 


gear wheels which formed their nuts and 


is not shown, but the shape of the pulley, 
so far as visible seems adapted to a bow- 
The 

or 


following. 
the drill, 
d screw in 


string drive, as in Fig. 22. 
feed of the logs against 


vice versa, by means of a le 


the bed and turned by a hand star wheel 
is enough. The most 


remarkable feature of this surprising ma- 


at the front, is obvior 


chine is the self-centering chucking de- 
vice, which, had it been adduced in evi- 
dence at the right time, would probably 
have made mince-meat of some of the 
basic patents on modern chucks. Center- 
ing devices were a favorite subject of 
Leonardo's ingenuity. One of them, which 
is not shown here, is suggestive of 


November i1, 
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FIG. 28. VARIETIES OF THE BROACH (ASSUME 


THAT THE GEARS ENCIRCLE THE SCREWS ) 



































FIG. 290. BAR CUTTERS OR WRENCHES 
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the iris diaphragm common on camera 
shutters. 

In Fig. 22 (CA38) is a horizontal drill, 
which is given an alternating motion by 
hand, with a bow whose cord passes 
around the spindle between the uprights 
of the headstock. This headstock is fed 
toward the fixed work by a lead screw 
turned by the star wheel at the right 
hand. The drilling tool depicted is adapted 
to cutting out a core. 

A vertical machine for endwise boring 
of a beam or leg of wood is seen in Fig. 
23 (B47). The beam was placed at the top 
of the frame, head downward toward the 
drill, and the boring tool was set in a 
screw which rose as it was turned by the 
workmen. A funnel-shaped canopy was 
placed to keep the chips from falling on 
their heads, and to allow free egress for 
the chips the bits were fluted, as shown 
in the detailed view. It is evident that 
the beam was fixed, since for the feed 
dependence was not placed upon its 
weight, but upon the upward advance of 
the screw. Leonardo directs that the hole 
be made first with a fine bit and after- 
ward with a coarser one. The object at 
the upper left-hand corner of the plate, 
which looks like a milling cutter or hob 
is evidenced by an accompanying note to 
be intended for a staircase, which exempli- 
fies the promiscuity of Leonardo's sketches. 

To think of Leonardo da Vinci as a 
designer of drill jigs is enough to take 
away one’s breath, but to no other pur- 
pose can I ascribe the devices shown in 
Figs. 24 (CA4o1) and 25 (CA353). 
Neither has been reproduced by Professor 
Seck. The jig in lig. 24 consists of a 
T-shaped frame, screwed down at three 
points, the cross piece of the T containing 
a row of holes through which the bit 
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FIG. 32, 
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FIG. 31. STUDIES IN BAR CUTTERS AND THEIR TEETH 


AND BROACHING-— DESIGN OF DETAILS 


passes The shank of the = spindle is 
threaded through a nut on the upright, so 
that it feeds as it is turned. The detail 
views show the construction of this feed 
screw and the attachment of the bit to its 
spindle. The jig in Fig. 25 is formed by 
a straight horizontal guide, spiked or 
screwed down at the ends, and along which 
can be moved at pleasure a block through 
which passes the shank of the bit Ou 
likely this bl ck is threaded to feed 
bit automatically, as in the other jig. 

Returning to Fig. 5 on an earlier plate 
we find a machine which strongly suggests 
a foot-power drill press. We notice two 
crown gears with teeth directed toward a 
pinion between them, like a_ differential 
motion, or a speed-reversing device \ 
crank operated by the connecting rod is 
not evidert from the sketch, if it exists 
at all. The feed seems to be produced by 
a simple pressure downward upon the 
hand wheel 
omitted, and what there may be to block 


The table and its support 1s 


up the work is confused with the end of 
one of the spindles. Whoever can more 
plausibly indicate the purpose of this ma- 


chine, however, is welcome to do so 
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desirable to encumber 


While it is 


this article with illustrations of machines 


not 


whose use is unknown, the crayon draw- 





ing reproduced in Fig. 26 (CAz294) is 
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BROACHES OR CUTTERS WITH SPE- 


CIAL FEATURES 


TIG. 33. 
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MACHINE FOR WRENCHING BARS OF 


GRATINGS 


FIG. 34. 


The details of 
startling in their sug- 
As- 
suming that the small disk on the spindle 
the face of 


far too good to leave out. 
its mechanism are 
gestiveness of most modern devices 
motion across 


has a vertical 
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the large disk, their combination is identi- 
cal with well known speed-changing de 
Why may it not be 
Observe 


vices in use today. 
called a universal friction drill? 
the seeming index dial at the front, and 
the round table at the right. The treadle 
may be intended for driving the machine 
or for pressing the table up against the 
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lific in his design of machines for grind- 
ing curved surfaces. 
BROACHING 


exercise of Leonardo’s in- 


A favorite 
ventive genius was the design of external 
broaches for cutting off iron bers. 


There 
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FIG. 35. 


DETAILS OF WRENCHING MACHINE—-RATCHET LEVER; WORM GEAR 


SEGMENTS WITH PECULIAR TEETH 


The application of the crank at the 
A de- 
tailed view of the spindle is given in the 
left-hand corner, this 

like the bit, 
strongly favoring the assumption that we 


work. 
left of the machine is not obvious. 


shows 
thus 


lower and 


what looks detached 
have before us a drilling machine. Other- 
wise, its most likely purpose is that of a 


grinder, for Leonardo was bold and pro- 


to believe that these tools, or 


some of them at least, were intended for 


is reason 


the military purpose of breaking through 
gratings of fortresses and walled cities. 
This inference drawn the 
fact that a that object is 
shown in the book of Ramelli, who lived 
about a century later than 
and also from the circumstance that one 


may be from 


device for 


Leonardo, 
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of da Vinci's own broaches is shown ap- 
plied to a grating bar. 

One of the finest examples of these 
is depicted in Fig. 27 (CA16). 
The jaws of the broach are hinged and 
open to admit the bar. They are drawn 
into a housing by a screw whose nut 


broaches 


is a gear meshing with a worm turned 
by a crank. As they enter the housing 
the socket on the end of the latter is 
brought to rest against the bar, and at 
the same time the strap formed by the 
closed sides of the broad slot prevents 
broach from 


the jaws of the open- 





FIG. 37 FIG 38 
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FIGS. 37 AND 38. ROLLING MILLS FOR SMALL 
WORK 


ing. As the successive teeth in the two 
jaws are drawn over the bar, the space 
between them grows narrower and _ nar- 
rower, until finally the rod is severed. 

Fig. 28 (CA375) shows a variety of 
this broach, in which the two jaws are 
drawn by independent screws, and_ the 
pressure on their back to hold them 
against the bar is produced by adjusting 
screws. The broach at the left seems to 
require but a single cutting edge. 

Fig. 29 (CA27) 
crude but equally interesting sketches of 


contains some very 


other varieties of the external broach or 
bar cutter, noteworthy among which is the 
one which closely encircles the bar. This 
wonderfully suggests a modern form of 
pipe wrench and quite as likely was made 
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FIG. 30. ROLLING MILLS FOR TIN FOIL 


for gripping and. wrenching the bars as 
for cuttitg them. 


} 


The device shown in Fig. 30 (B27) is 


evidently symmetrical pair of broaches 
taken up by screws at both ends and hav- 
ing teeth which run toward the center. 
The same plate contains studies of tooth- 
ing for similar broaches. 

To show the infinite variety of Leo- 
nardo’s mind when it was working upon 
any subject, may profitably be reproduced 
three more plates filled with odds and 
ends of sketches of broaches and their 
details, Figs. 31 (CA315), 32 (CA6) and 
33 (CA6). Note in Fig. 31 the broach 
with a suggestion of teeth cut helically 
around one of the jaws; also its pincer-like 
form. Observe in the upper right-hand 
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corner of Fig. 33 the broach whose jaws 


are held together by a strap around 
them, provided with anti-friction rollers. 
Immediately to the left of it is the broach 
already referred to applied upon a grating 
bar It is braced by cords to the cross 
bar next above it in order to maintain 
its horizontal position while cutting. At 
the bottom of the plate, nearest the right 
hand, is a broach with a single jaw, the 
other jaw being replaced by a stout hook 
formed by the end of the screw which 


pulls the rod against the teeth. 


A BenpbinGc MACHINE 
The tool of Ramelli, already referred 
to, was an imstrument tor wrenching 
rather than cutting the bars of the fortress 


grating. 
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FIG. 4l. GRINDER FOR SPIRAL DISK ROLI 


For a similar purpose was intended the 


rod-bending and breaking machine of 


Leonardo, next to be described. It is 
illustrated in several assembled and de- 
tailed sketches, of which we select for 
reproduction three, Figs. 34 and 35 
(B71-73). Two forks are passed over a 
pair of grating bars, their openings di 
rected apart and their threaded shanks 
screwed into a common hub carrying a 
lever at right angles to its axis. Turning 
the lever the shanks and 
thrusts the forks apart, thus bending the 


unscrews 


grate bars somewhat. Then the lever is 
reversed sufficiently to allow the insertion 
of T-shaped wedges between the bottoms 
of the forks and the bars on which they 
rest, and thus the grating opened by suc 
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FIG. 39. DRAW BENCH FOR BARS OF PECULIAR SECTION WITH AUTO- 
MATICALLY CLOSING DIE TO PRODUCE TAPER 


FIG. 40. 


FOR MED 


ROLLING 


MILL FOR SAME WORK-—TAPER OF BAR 
BY SPIRAL PERIPHERY OF ROLL 








828 
cessive stages. If the simple lever does 
not give power enough, there may be 


coupled to it a gear segment turned by a 
worm in a frame which rests against the 


The 


this worm is provided with a ratchet. 


bars higher up. lever for screwing 


ROLLING AND DRAWING 
Two forms of rolling mill, or two 
partial views of the same rolling mill, 


for tin foil or plate, are illustrated in 
ig. 36 (148). 

Figs. 37 and 38 (CA370) illustrate roll 
ing mills, which, as Leonardo’s text indi 
cates, were intended for making gold 
plates or window leads. They are worm 
driven \ feature of note in lig. 37 ts 
the maintenance of constant pressure by 
iw ed levet 

In the time of Leonardo Da Vinci thers 
were used for the manufacture of cannon 
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a nut in the center of one of them passes 
a long screw that pulls the bar through 
the this The other 


worm at 


die as wheel turns 
a rod with a 


This 


train 


gear is mounted on 


second worm en 


the opposite end. 
gages with a gear which closes one 
the die 
automatically to taper the bar while being 
that 


side of like a valve gate, SO as 


drawn through It will be noted 


the die end, each 


the 


two sides of the die were simultaneously 


there are two gears at 


as if 


apparently meshing with worm, 


being closed, and thus a double taper pro 
duced. The original sketch (which is torn 
at that point but restored by the artist 
who retouched the photograph for engrav 


whether this 


ing) does not render « 
ventionalized 
Beck's book 


1 


the worm is in mesh 
The descript 


not, and tli 


IS. Sé or 


drawing in Professor indi 


that with both 


cates 


of those gears. ive matter 

















}2 SAWING M 


lining shaped and 


the manner 


put together essential fter 


pip 
very special section, the inside of the bar 


t 


| " 


of 11s requires 
being 
edges beveled whi to add 1 thre ‘if 
ficulty, the strip tan 
ness at right a to tl xis toward 
one end 
bars, Leonardo invented two 
chines, on draw 


a rolling m1 


would be too slow. Notice in passing 
water wheel. A worm on the shaft of th 
wheel meshes with tw veal ind 





\CHINE 
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WITH AUTOMATIC FEED 

and detailed drawings of the die, how 

ever, support a contrary opinion. If the: 

are two closing movements they probably 
are not in service at the same time. More 


than one operation is required to form the 


different sides of the bar. Leonardo men 
tions that a little bur will be formed 
which may be beaten down after as 
sembling of the staves \ new die is 


recommended for each bar. because of the 
wear, 
-A2), 


a substitute for the draw 


de- 


bench 


he rolling mill, Fig. 4o (( 


lene d as 


is identical so far as the water wheel and 


‘hanism at the driving end are con- 

. s . . 
cerned. According to Leonardo's descrip- 
tion, the bar, after having been forged to 


a hammer, is 
First, 


approximate shape with 
olled by 


le Inner, 


three or four operations 
channeled, side is formed; then 
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the edges, and lastly, the outside, for which 
last purpose is employed a roll with spiral 
periphery in order to produce the taper. 
On the same plate as the foregoing is 
41, in disk 
pearance to the spiral roll is set in a ma- 


Fig. which a similar in 


ap- 
chine of different character. By means of 

rope belt it 
forth along the guide in a plane at right 
axis, and if, meanwhile, 
will 


may be pulled back and 
angles to its 
remain in contact 
If the conical 


turned, its edge 
with the conical roll above 
roll be 


path 


revolved simultaneously, a helical 
he by the spiral 


upon it 


will traced 
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SAW DRIVEN BY RECIPROCATING 


FIG. 43. 
BELTS 
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FIG, 44. PUNCH PRESS WITH AUTOMATIC 


ROLLER FEED 


disk. On the conical roll is a legend “cop- 
machine is evi- 
the 
both in 


per with emery.” This 
dently intended for grinding spiral 


disk the 


outline and in concavity of the edge. 


with proper curvature, 


Saws 


Sawing of marble into slices is an art 
which dates long before the Christian era. 
A type of saw invented by Leon 


irdo is 
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which 1 to be still used in the Carrara quar- bammer and the feed is connected to it vision with anti-friction rollers is more 
spiral S. A number of sawing machines for vith a belt which is nm teworthy because elaborate than so simple a device would 
Ae rble or wood, as the case may be, ap the use of belts is regarded as quite seem to call for 

ms SS » ar both in the “Codice Atlantico” and his modern. While Leonardo made less use In the next article will be shown more 
- er manuscripts. A very simple saw is of belts than of other methods for power of Leonardo's machine tools, no less re 
i ma- wn in Fig. 4 on a previous plate. transmission, he employed them in a num markable than those already described, 
mS OS Fig. 42 (CA) illustrates a sawing ma- ber of cases, showing that they were not among them some which are highly auto 
and ine with automatic feed. The bladed unfamiliar to him. He even in one in- matic 

right eel is apparently a water wheel. Its stance employed crossed flat belts and 


while, ift drives the saw by crank and con- studied their properties 


ntact Fig. 45 (CA3) is a simpler duplex 


‘ 
M 
1 
} 
i 


Automobile Horsepower 
nical is punch probably driven home by a hand 
elical t} a = hammer. The punches are raised by By FF. W. Brapy 


spiral 


springs. 
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lo imterpret the sketch, note the indi- 
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ited pivot of the lever 





Single and duplex horizontal saws ap- 
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with a simultaneous decrease in cylinder 
dimensions, or with then existent sizes. 
[he engineer's old reliable formula for 
horsepower, providing a number of foot 
pounds per minute, divided by 33,000, em- 
bodies variable factors, which in a gaso- 
lene motor at its fullest power usually re- 
main practically constant with the excep 
That 


that with the current practice in 


tion of the number of revolutions. 
Is to Say, 


cylinder proportions, valve dimensions and 


timing, form and position of intake and 
exhaust ports, location and timing of 
means for ignition and adjustment of the 


proportions of air and gas, two well de 


signed and carefully constructed motors 


cylinder dimensions, should 


of the same 
generate about the same horsepower at 
like speeds, provided, of course, they are 


functioning on the same stroke cycle 
With large valves and an early spark the 
may be speeded to ex- 


automobile motor 


treme limits, dependent somewhat upon 
the efficiency of the carbureter, so that 
with proper lubrication the most amazing 
powers may be developed for short periods. 
Rating a motor according to the power 
at such extremes is hardly consistent with 
the power available at speeds which will 
rack the motor. 


\fter an endeavor to ascertain the bases 


not 


on which horsepowers are reckoned, it 


was found that hardly two motors are 
rated with the same factors in a formula. 
It is true, however, that two-cylinder di 
mensions have been generally accepted for 
a four-cylinder, four-stroke cycle motor 

on the basis of 


Accord 


price the amount of “re 


as a “30,” as an instance 
crowding the motor to its limit 
ing to. selling 
serve” power, or that obtained by forcing, 
is determined 

The that 
developed at a number of revolutions pos- 


power of a motor should be 


sible of maintenance for long stretches on 


the road with the direct drive in use. It 


cannot well be determined in actual road 
service, but could be closely approximated 
block. With similar test con- 


would be no 


on the test 


ditions there necessity, in 


powering the cars, to give any more or 


any less than that specified, and the pur- 
was 


chaser could gain an idea of what he 


receiving for the purposes of comparison. 


It would not enlighten him in regard to 
possible speed at the full power, as cars 
vary much in weight and friction also 
enters as a factor. For instance, if a car 


is guaranteed to speed 60 miles an hour, 
who is going to demonstrate this qualifi- 
cation? Under what conditions of road, 
wind, temperature and time is this speed 


to be maintained ? 


Motors OF 1910 
The 
have been examined and for the possible 


specifications of many 1910 motors 
power outputs, in the table appended, they 
have all heen placed on the same basis as 
t The 
would 


» mean effective pressure and speed 


powers calculated are those which 


he derived from the indicated work in the 
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cylinders without regard to the counter- 
effort of overlapping 
was intended to draw a line through the 
middle and compare on both sides. 
Assuming that every advantage is to be 


compressions. It 


given to the motor and not the formula, 
the taken at 100 
pounds per square inch; the number of 
allow- 


effective pressure is 


revolutions per minute, 1000; no 


ances have been made for friction, inertia 
of moving parts, ratio of bore to stroke, 
or of connecting rod to stroke. Then the 
formula for indicated horsepower has been 
employed, by using the number of ex 
instead of 
the 
100 


for 


impulses minute 
his 
mechanical efficiency of the motor as 
suitable 


plosion per 


revolutions would determine 


per cent., not possible, but 
comparison. 
Without stating the builders’ names 


the 


the 


figures given illustrate vagaries of 
power rating, a few examples being cited 
not particularly as a criticism, but to give 
prominence to the fact that readjustment 
of the values might be advantageous by 
the universal selection of 


tion intelligible to the buyer, and founded 


a service condi 


by the builders upon either of two the 
ories: one considering the developed 
power with a fixed percentage of reserve, 
the other based on the utmost the motor 
can develop with forcing. 

Beginning with the cylinders of 4-inch 
334x4 inches, 
22 horsepower; another, 334x5'*@ 
still another, 
inches, 20 horsepower. On the 


cent. basis the calculated indicated powers 


bore, or less, we find one 
inches, 
33%4x4% 


100 per 


20 horsepower; 


of these motors determine the first to 
just equal its rating; the second figures 
30 per cent. higher, and the last 20 per 


cent. higher than its rating. Something 


must happen with the motor under its rat- 
the mean effective pressure can hardly 


ing; 
be raised above 100 pounds, so we must 
increase the speed to obtain the stated 


power, not materially in this case, but suf- 


ficient to provide for the difference be- 
tween indicated and brake horsepower. It 
that this is a 


more can be 


seems to be demonstrated 
that no 


and its rating is a logical 


22 motor; secured 


without pressing, 


basis for a sale unless a sort of “overload” 
clause is included in the guarantee. No 
other industry will give 2 pounds when 
but 1 is paid for, and why should the 
automobile builders countenance this fal- 
lacy ? 

The cylinder with a bore of 4 inches 
and 4!4-inch stroke is quite popular, the 


motors ranging with four cylinders from 
the 
speed adopted herein, several of 


25 to 35 horsepower. At assumed 
logical 
those in the table might be considered as 
overrated; the calculations giving but 28.6 
Without 
the 


driven 


efficiency. some 
the 


at 35 horsepower must be 


at 100 per cent 


startling features in motor one 


rated 
over 1300 revolutions to reach its maxi- 
mum, which may or may not be desirable. 

Selecting the 4x4-inch motor as another 
the one instance is 


example, power in 
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rated 30-35. This is quite different from 
the same motor power 
inch more stroke and means still higher 
speed or great skill in design. 

Going to the extreme in reserve pro- 
listed as 41 


obtained with Y 


vided, motor 16x5\% 
inches, 18 horsepower, seems to determin« 
that too 


the rating, even when considering a low 


one 


the builders are conservative in 
speed of the motor, and while the cost of 
the the 


and such a motor might be serviceable for 


car may include reserve power, 
a much greater period than one rated to 
its limit, it proves the necessity for uni- 
form ratings with certain fixed and agreed 
factors. 

It is notable 
44x44, 44%4x4 


as 30's, each 


that 
are 
putting 


also motors 4%4Xx5, 


inches also classed 


builder his 
effect. 
A diameter of 4! 


own 
classification into 
inches is adopted by 
numerous builders with a great variety of 
strokes but 


throughout. 


with consistent ratings 
Of the list 


be overestimated according to the assumed 


none seems to 
basis of comparison; there being ample 
margin for 90 per cent efficiency, a lower 
mean effective pressure and a lower speed 
that 
our so-termed “middle line,” leading to the 


than assumed. But a few approach 
conclusion that there is not the same com- 
the higher 
market, as 


petitive stress in motors of 


powers as far as concerns the 
would be likely in the case of the smaller 
powers. 

As cylinder dimensions increase, it is 
noted that the margin is still greater, as 
a rule, due in part to the assumed speed 
of 1000 revolutions, being out of order 
with a longer stroke, and in a six-cylinder 
unit, given to the 
other 


features incident to this combination. 


due attention being 


sequences of compressions, and 


Wry Nor Estartisn Stanparp Factors? 


In racing and on “tours” there are 2 


number of methods employed to determine 
the rating of 


car as a whole involving 


the size of the engine, its speed, the weight 
Would it not be 
a stroke of good business to provide a 


of the car, c mplete, etc. 


permanent series of factors, not one which 
would change from year to year, and pre- 
sent the various cars to the public according 
ti 


a standard of comparative numbering 


or lettering, leaving it to the clever de- 
signer to work his car into a higher grade 
by “stealing around the rules” as is at- 


tempted in yacht racing. 





Few realize that more than $50,000,000 
worth of toys have been imported into this 
last 1908 


the value of toys imported was $7,250,000. 


country during the decade. In 
Despite this large importation the growth 
of the United 
States has been rapid in recent years, in- 


production of toys in the 


creasing from $1,500,000 in 1880 to $5,500,- 
000 in The mak- 
ing in this country has been chiefly in 


1905 growth of toy 


those which could be manufactured by 


machinery 














1909. 


it from 
with Y/ 
higher 
ye pro 


16x5'% 
ermin¢ 
tive in 


a low 


power, 


ble for 
ited t 
run 


agreed 


4'4Xx5, 
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> OWN 
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Modern Machines for Pipe Threading 


Large Pipe Threading Machines Embodying the Latest Improve- 


ments and Some Examples of Hand Threading in Inaccessible Places 





BY 


The chief fundamental principles which 
are followed in the construction of num 
bers of the leading pipe-threading ma 
chines are not new. Thus, a hollow spindle, 
free to rotate but not free. to move to 
and fro, constitutes a feature common to 
\lso a die 


head holding the dies rigidly in position 


quite a number of machines. 
and not free to rotate, but free to slide to 
and fro on ways, is another feature usu- 
ally found in combination with the non- 
sliding spindle. Indeed, these features may 
be regarded as belonging to the typical ap- 
paratus. Apparently all the very largest 
machines are constructed upon these prin- 


ciples. 


THe STANDARD-WIELAND MACHINES 
Thus, upon examining the machines 
built by the Standard Engineering Com- 
pany, Ellwood City, Penn., it will be found 
that they do not depart from the regula- 
tion type as far as these fundamentals are 
concerned. They differ, and differ some- 
what widely, in certain other details, to 
which some reference will be made later 
on. In Fig. 1 is a front view of the larg 
est machine made by this company, which 
has a capacity enabling it to handle 20- 
inch pipe. The entire bed, including the 
bearings for the rotatable spindle, consists 
of a single casting. This is a construction 


J. F 





be, as nearly as possible, set up in the pipe 


by the cutting action of the dies. The op 


eration and speed the spindle 


changes of 
are controlled by the levers seen in front. 
Upon the rear chuck are shown the jaws 
for gripping the flanges. This enables the 
fitting of flanges to be accomplished by 
the machine with the pipe kept clear. 
Upon referring to Fig. 2, the gear mech- 
anism is brought into view, through which 


SPRINGER 


closed in this view is controlled by a 
crank, better shown in Fig. 1. The spoked 
rrangement at the bottom operates the 
pinion d-rack mechanism by whi the 
die head with its chaser is fed onto the 

t ! | » lar there no great 
I velty 1 1 m ne, t tl l of 
operating the dies is wort of special at- 
tention 

In one of Crane Company's machines 




















FIG. 2. REAR VIEW OF STANDARD-WIELAND 











FIG. I. LARGEST SIZE OF STANDARD-WIELAND MACHINI 


well deserving of consideration, seeing 
that it eliminates at once all possibility of 
loss of alinement between the bearings 
which carry the spindle. The driving gear 
is just back of the forward chuck, where 
it should be to react effectively against 
the dies. That is to say, this gear should 


{ 

| 

| 

| 

eae x J 

six changes of speed may be secured. With 
the exception of the main driving gear 
back of the forward chuck, all gears are 
shielded by a guird. The rounding-up 


blocks are at the left, the upper one being 
controlled by the wheel at the top of the 


die bracket. The cutting-off slide dis 


MACHINE, SHOWING GEAR MECHANISM 


there 1s a ¢ lt 1 e it the die 
hol ‘ ie turns a t t ther 
The apron |] been lowered t rizon- 
tal posit d lying on it en one 
of the chasers The cutting end is to the 
left \t the other end a groove may be 
observed When the die is in the die 
holder, this groove coéperates with a cam 
rib It will be readily understood that 
when the cam ril ire rotated about the 
di h Ide ] WW t wil »¢ te to 
withdraw the sers sin THT sly 
from the ( t< If w the ( ne 
with its rils t the 
hands ] | wil ll be 
s} ed 1 \ ter Now there 
will be d t erstanding that 
instead it e chaser and a 
( rip per vy there \ 1ust is 
well be a tongue projecting from the 
chase 1 t! wit im ¢ 
The result will be the same In the 
Standard-Wieland machine, both methods 

é ~ il 1 sin kk cas¢ S ne thie es 
being with projections, the others with 


grooves. When, in any machine, the cam 
ring is rotated to its proper position with 
the dies set at precisely the right distance 
+} 


from the center for the size of the pipe, 








832 


the ring be 


prevent 


that se- 
to of 


dies when the machine is in operation. 


it is necessary cam 


cured in order movement 
the 
lhe method of locking used in this appa- 
ratus is very interesting and is covered by 
patent (1901). 

When a driving 
a crank shaft, there are two po- 
“dead 
The movement of the piston rod 


‘I he 


wheel is 


locomotive wheel is 
turned by 
sitions in every rotation called a 
center.” 
line 


the 


straight pivot 


is forever in a 
the 


connecting crank with 





FIG, 3 


AMERICAN MACHINIST 


R OP is not much removed from a right 
angle, a very little resistance will prevent 
friction and a 


this movement. Friction, or 


little weight, will be sufficient. The novel 
locking of the Standard-Wieland 
machine depends upon principles of the 
kind described. 

There is a 


being 1 fixed fulerw 


device 


lever J1, 


for the time 


B The part D is secured to the cam 
ring, and so moves about a center / Che 
link DC is pivoted at D and ( If the 





FIG, 5 





FIG. 4 
compelled to move around in a circle. 
Everywhere the movement of the piston 
rod will exert turning effect on the 


wheel, except when the pivots are both in 


line with the center of the wheel. If the 
wheel should come to a stop at cither of 
the two possible positions, no forward 


or backward effort of the piston rod, how- 


ever powerful, would turn the wheel. But 


piston, so 


the wheel can alwavs move the 


that, if the wheel is driven, there is no 
dead center But take the case where 
hoth pivots are compelled to move in 
circles. In Fig. 3 the two pivots O and R 
must move in circles about their respective 
centers P? and O. An entire rotation can- 
not be made When O gets to the posi- 
tion shown in Fig. 4, where O, R and O 
are all in a straight line, tl f is 
i. right angle, no turning ffort of th 
wheel will result in ai otion at all. The 
wheel cannot move « nterclockwise, he 
cause such a movement will requi l 
distance from © ) to be ines ed 
which is impo | The wheel { 
move clockwise, uch an effort 
exerted, and m tle exerted perpel 
dicularly to PO. that ts, along OR. §S 

an effort will hay tendency t 
thout O as a center. In Fig. 5, where the 
angle ROP is n right angle, motion 
counterclockwise is prohibit he fore 
An effort clockwise will be more success 
ful, for sucl effort will move O in th 


directior of the rrow nd 


will break the 
straight line O RO. [lowever, if the angl 
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against any action or reaction set up by 
cutting the threads on the pipe. Now the 


lecking occurs when B, C and D are in a 


straight line. Consequently, in order that 
the 
threads on various sizes of pipe, a change 


This is 


machine may be adapied to cutting 


of conditions must be possible. 
effected by adjusting the fulcrum B along 
a horizontal line G //. Every position of B 


means a different expansion of the dies 


when locked Upon referring to Fig. 1, 
a thumb screw will be seen near the top 
of the die-head bracket. By turning this 
the fulcrum may be adjusted. Once set 


for a given size of the movement 


pipe, 
back and forth 


of the cam lever has no ef 


Consequently, there is no 


fect upon it. 


'isturbance when the chasers ar 


cd after a cut to permit movement of the 


pipe 


Now, of course, it should not be left to 


the operator to determine tl nount of 
depression of the lever necessary to secu 
he rl ] lin rrangem t ( hre¢ 
pivots and consequent lock posit of 
the dies. So a stop / 1s art zed to care 
for this automatically Hlow when 
the fule1 is d splace 1 | kw I 
ward, for the purpose of s y \ 
cutting C% of the die - the necess ry cle 
pression of the lever will vary. In ord 
to secure automatically this riation in 
depression, the side of the lever which 
contacts with the stop is give curved 


form. By consulting the figure, it 

















FI 7 HE MEI LI IPE- 

leve ( m 
will ‘ t lockwt \nd 

thi e lever r ( ] | ‘ its 
inal positi e will le ) 
ent f t lever d ract th 
lie But f vy be depressed to the point 
wher = nd J) will traight 
ling As the nel »( vill not vary 
much from a right le, the cam ring 
will be locked—not against the lever, but 


PREADING [ACHINI 
he see hat ! tment of the fulerum 
— 2 - a Fan es 
creasing the dista —_/ ( is the 
lever from the. stop lock whos 
position controls that of the fulcrum pin 

rmlv clamped wl the machine is 

ready for the threading operation 

It will be noticed that there are radial 
openings around the rim of the cam ring 


Fight of the sixteen openings permit the 
i 


ntroduction of dies externally. Fight dies 














in a 
that 
tting 
ange 
is 1s 
long 
of B 
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re introduced from within the die holder. — relatively t 


each other, but as a group 


n those positions of the cam ring per have a longitudinal motion. In fact, this 


itting the placing of the dies in position, mode of operation may be said to have be 
pportunity is given by means of the open- come standard, having been adopted by so 
rt - . 

nes to clear all sixteen passageways with many makers 


ut removal of the taceplat Certain dies Fig. 9 1s 


all the upper ones and one horizontal the largest 


a view illustrative of two of 


machines made by this com 


re provided with projections The others pany. These have capacities of 7- to I 
ve grooves None fall out whatever inch pipe and of 8- to 18-inch pipe, r 


he position of the cam ring, The upper spectively. 


es are prevented by their location; the 


The great spindle with its two 


The spoked wheel, seen at the bottom on 
the right, controls the sliding bracket to 
which the die holder and cutting-off mech 
anism are secured. By referring to the 
rear view, Fig. 10, the cutting-off devic« 
may be seen. The holding jaws are con 
trolled by a right- and left-hand screw, 
scen near the top and controlled by the 
mall handwheel [here 1s an oil pump 


located in the bed. The supply is trans 





| 
wer ones by stops 


MeERRELL PIPE-THREADING MACHINES 


\ glance at FI > and 8 will show 
that the type of machine built by the 
Merrell Manufacturing Company, Toledo, 
{ hio, conforms to the usual practice of 
providing a sliding die-head bracket com 
ined with a nonsliding work-holding 


pindle. The completeness with which all 

















gears are covered will be noted lhe 
hed is cast in two parts, and the bearings 
of the spindle are integral with the cor 
responding port f the bed \ dis 
nective feature of this machine is the pro 
ision fe ing off p by the simul 
neous act of tools f n two opposite 
les W ( ] ett a ¢ nsidet 
ving ¢ tine view, Fi S 
discloses teles ) e tor thet ns 
ission of oil, wv uptodate vl 
practical featur he stvle shown in the 
gures is that of th s of machin 
having capacities ranging up to 12 inches. 
BIGN & | HINES 
One of t d cturers of pip 


() E BIGNALI 

















} ~ | T ei 
threading machines is the Bignall & Keeler independent \ f ing the 
Manufacturing Company, Edwardsville, pipe is pr t] ‘ Is 
ll. The fundamental mode of operation of the arrange t c d re 
ts apparatus 1s tl same as that adopted tating it | d tag f placing the 
v a number of manufacturers—the pipe large eg which immediately imparts the 
otates on its axis but 1s fixed longitudi drive to the spindle just back of the for 
ally, the dies are held in a fixed position ward chuck lready been explained 


niitted to the hand by means ot 
scoping pipe running along the side of t 
upper part of the bed. This arrangement 
does away with a more or I 

venient length of flexible tubing and vet 


permits the to and-fro movement 


head. Referring back to Fig. o. t 
lever and adjoining mechanism at tl 
will be noted These arrang 
for the purpose of controlling t 
call for some particularity of « 

In Fig. 11 are three views show 
Peerless adjusting mechanism 


Bignall & Keeler machines. in three diff 


ranged j dial dd groove { 
in the views [heir outward ( | 
mi ‘ t these oT ve ; } 
by a ing, the exterior of w 
plain view Secured to the ca | 
see! t top 1 ket, ane ! 
thic y le ¢ ses a threaded 1 
nan end o ted to tl | d 1 
lk ot] Ir rod between 1ts ¢ ( \ 
the leve ad the racket is ¢ t 
the d t seen to the left of t t 
The fulcrum of the lever is 

racket bolted to the head ly \ 
at the left, the lever is down it Imost 
horizontal position and is in line wit] 
threaded rod. Further, the angle made 
the axis of this rod with the radius draw 
through the center is a right angle, or 
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nearly so. It will be remembered from an 


that in conse- 
quence of these conditions the 
will be locked rotation, 
are therefore held in a fixed position suit- 
able for the thread. Although 
the cam ring is locked from rotation by 
the 


explanation already given, 


cam ring 


from The dies 


cutting 


any movement originating from dies 


lever is not locked, but 


be moved and so rotate the 


er itself, the may 


cam ring 
By lifting the outer end of the lever to 
the position shown in the middle view, 


the cam ring is given a movement clock- 


AMERICAN MACHINIST 


in the two figures at the right, that the lat- 
ter position must not be allowed to occur 
through any inadvertence of the operator. 
Dependence is, however, not put upon his 
attentiveness. Upon looking closely at the 
a pawl will be seen on the 
A stop on the 


three figures, 
main casting of the head. 
the with it 


the expansion of the dies when it 


rim of cam ring cooperates 
to limit 
is merely desired to remove the work and 
By throwing the pawl back, how- 
ever, the the 
moval of the dies may readily be had, 


the like. 


position necessary for re- 

















BIGNALL & 


KEELER 


MACHINE FROM THE REAR 
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dies enable different 
be cut. This possi- 


contraction of the 
thread to 
bility of using the same set of dies fot 


gages of 


different sizes of pipe would, however, 
not be possible if the number of thread 
In th 


riggs standard, the '2- and %-inch pip 


per inch changed with every gage. 


lave precisely the same number of threads 
to 2 inche 
(II) 


The sizes from 1 
have the number 
From there on, the number remains fixe: 


14 per inch. 

likewise same 
at eight. The third advantage of being 
able to adjust the 
cam ring relates to the desirability, whicl 


fixed position of th 


sometimes occurs, of cutting the thread a 
little deeper or a little shallower tha: 
standard. It is to be observed, however, 
that such adjustment can be made onl 
within limits, as the variation of the dis 
between centers of th 
end of the the 
the cam ring disturbs the right-angle re 


tance the pivot 


lever and of bracket o1 
lationship before referred to and which 
can only be varied slightly. The possi- 


bility of slight variation depends upon 


friction of the paris. 


THE ToLepo MACHINES 

So far those machines which maintain 
the chasers fixed radially in the die head 
during the operation of cutting the thread 
have been considered exclusively. In all 
these the full length of 
is on the dies, and necessarily so. 


machines thread 


In any 
machine, and irrespective of the manne! 
of securing the taper thread, there must be 


a longitudinal movement relative to the 


die head and work, «nd a rotational move- 


ment relative to these same elements 
































wise, which operates to withdraw the dies 


work may now be inserted 


cutting-off opera- 


radially Phe 
or withdrawn or the 
tion be performed. By swinging the lever 
a little farther in the same direction to the 
position shown in the right-hand view, the 
slots in the cam ring are brought into line 
the the head, 
may It will readily 


with grooves in when the 


dies he slipped out 


be understood, upon considering how 


nearly alike are the positions of the lever 


Fit I] PEERLESS ADJUSTING MECHANISM 


Returning now to the upper view, where 
the fixed position of the cam ring and 
dies is shown, it may readily be seen that 
by adjusting the hand nut the position of 
the 
the cutting gage of the system of dies may 


cam ring is altered. That is to say, 


This is of service for three 
First, 
reground they become shorter and need 


to be adjusted diffe rently to secure the 


he change d 


purposes. as the dies are used and 


same cutting gage. Second, expansion and 


Rotation is necessary between dies a1 


work in order to cut. A_ reciprocato: 
movement is necessary to provide for tl 
progress of the operation. But. thes 


movements are susceptible of accomplis! 
And they hav 
actu 


ment in a variety of ways. 


been variously accomplished in 
the 


ene type of the Crane devices, reciproc: 


practice. In Loew machines and 


tion between die head and work is securé 
by advancing the work itself along th 
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ifferent 
possi- 
lies fo1 
ywever, 
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xis of the machine. In the Curtis, one 
ype of the Crane, and nearly all other 
tyles, the die head itself advances on the 
vork. Relative rotation is secured in the 
coew and Curtis and one or two other 
iachines by revolving the die head. But 
p to the present point all the machines 
iescribed have agreed in this—the dies 
emain fixed in the die holder: during 
peration. 

The machines of the 
lhreading Machine Company 
‘ally expand the chasing tools during op- 
ration. It is thus that the taper is se- 
date, 


Toledo Pipe 
automat- 


ired. This method is of recent 
he United States patent having been is- 











Power, NV. ¥. 
FIG. 12. VOSPER DIE STOCK FOR CUTTING 
TAPER THREADS 
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FIG, 13. LONGITUDINAL SECTION THROUGH 


VOSPER DIE STOCK 





FIG. I4. TOLEDO PIPE THREADER 


sued in 1904. As the taper is not secured 


by the tapering of the face of the chasing 


tool, but by its radial withdrawal, it is 
onsequently possible to reduce the length 
f the 
length 
ing V 
f the thread groove throughout its spiral 
vinding on the pipe from beginning to 
nd. This is not the case at all with the 
It has not only a separate V 


cutting face to any convenient 


a mere thrcad or two. The cut- 


runs over practically the whole 


xed chaser. 
r every loop of groove along the whole 
istance threaded, but several of them. 
Vhen the operation is just finishing, all 
e V's are working at once, with the 
sult that a slight bur may be left at 
‘ point where each ceases working. The 
ledo device effectually meets this diffi- 
itv. Further, in the matter of lubrica- 


n, it is quite evident that a short cut- 
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ting face is much more easily cared for 
than a long one. 

consider the mode of op- 
The prin- 


Let us now 
eration of this distinct device 
ciples are well shown in Figs. 12 and 13, 


the original patent office drawings, al- 


though some deviations in construction 
have, as is usually the case, been adopted 
in practice. In the front elevation, Fig. 
12, D represents the die holder, G being 
guides integral with it. In these guides, 
the chasing tools A are free to move 
radially. The clamps B complete the guid 
ing arrangements. It will be seen that two 
of the guides are prolonged and arranged 
to receive the sp ‘kes or levers H Chis 
arrangement may he well seen in Fig. 13, 
which is a longitudinal section 
two of the 


handles H 


in the form of a tube exteriorly threaded. 


chasers and the 
[he head is extended at I 


operating 











FIG. 15. THREADING A WELL PIPE 


A device F, for holding the pipe to be 
threaded, is provided with one or more 
set screws J, and is interiorly threaded to 
receive the exteriorly threaded portion /. 
It will now be seen that both the rotation 
al and the reciprocatory movements of the 
dies and the pipe may be obtained by 


levers H As the 


longitudinal movement of the dies is pre- 


simply operating the 


cisely in accordance with the thread of 
the engagement between the die holder 
and the pipe holder, it will be seen that 
this thread must have exactly the pitch 
which it is desired to cut upon the pipe. 
At first, it might be thought that this re- 
quirement would operate to limit the use 
of a single machine very greatly Sut 
upon referring to the standard specifica 
tions, it will be found that the pitch for all 
to 2 inches inclusive, is 


sizes from 1 


precisely the same, namely that of 11! 
threads per inch, and that beginning with 
214 inches and on up to 18 inches the 
pitch is uniformly that of 8 threads per 
for expanding the 


inch, The provision 


dies remains to be explained. 
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Back of each tool the die holder is 
pierced and a movable pin arranged in 
the hole. 
the die during t 


[his pin receives the thrust of 
he progress of the work. 
By suitably tapering the contacting sur- 
faces of pin and chaser, the latter may be 


permitted to recede radially by simply 
pushing the pin up through the hole. In 
Fig. 13, these pins are represented by B. 
Their rear surfaces where they contact 
with the die holders are parallel with the 
axis of the pip Their forward surfaces, 
as also the contacting surfaces of the 


tapered 1 to 32. The lower 


chasers, ar« 





rey 
~ 








FIG. 10 IN CLOSE OUARTERS 














THREADING A PIPE NEAR THE 


FIG. 17. 
CEILING 
ends of these pins are arranged in holes 


in a ring &. This ring is arranged so as 
to be between the flange 


K and a threaded sleeve L. The pins B 


have a shoulder which prevents them from 


free to revolve 


passing through the holes in the ring &. 
it will be observed now that, as the die 
holder, together with its dies, is draw: 
toward the pipe holder by the operation 
of the levers /7, the pins B will be pushed 
upward, permitting radial recession of the 
chasing tools It is not difficult to see, 
then, that with the pipe held in the holder 
F, the operation of the die holder will 
carry the pins B and the ring E with it. 
The pins will not only revolve but pro- 


ject more and more above the die holder, 
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The pressure of the pipe will cause the 
The 


sult will be that a thread will be cut of the 


dies to press against the pins. re- 
required pitch and having the taper of 1 
to 32 relative to the axis. 

In Fig. 14 is an example of Toledo con- 


struction. This is a machine having a 
capacity of 2% to 4 inches Chere are 
five chasers. The sockets for operating 
levers are seen at either side. A further 


means of operating this device is through 
the gear and pinion. The gear constitutes 
part of the pipe holder. By operating the 
square end of the pinion by means of a 
Fig. 15, the pipe 
holder will revolved relatively to the 
die holder and the ring E, Fig. 13. The 
tapered pins, five in number, may be seen 


ratchet handle, in 


as 


be 


in Fig. 14, and below the dies the down 
ward-projecting tubular portion of the die 
holder, smooth within and threaded with- 
out. 


SSSSSSS. 
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been up the set 


the tapering 


turns has made, screw 
screws to hold the pipe, when 
action will at once begin. 
The 
manifest 


Figs. 16 and 


the 


which pipe may be threaded in almost any 


illustrations, 17, 


with 


15, 


very clearly readiness 


place where 
itself will 
the ratchet 


space its 


situation Practically any 


there is room for the machine 


location, for 


little 


be a possible 


handle requires but for 


operation. 


The Simplicity of Trussed Con- 


structions 





By CANTLEVER 

An intelligent child of four years can 
be taught to read and write, and yet many 
adults lack this knowledge solely on ac 


count of their being unaware of how easily 
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FIG, I 


FIG, 2 





FIG, 4 












FIG, 3. 


DIAGRAMS 


The device is strictly portable, and the 
8-inch but 1 


4! machine weighs 


55 


4 to 
pounds, while the largest size made, 
threading 9-, 10- and 12-inch pipe, only 
weighs 225 pounds. Capacities run from 


1- to 12-inch pipe. It will be noticed that 
the narrow cutting tools are on the out 
side. This permits of easy lubrication and 


removal of chips. Apparently no power 


] 
i 


driven machines of this type have as yet 
been constructed 

If it is desired to cut thread with a 
lightly larger diameter at the beginning, 
this may readily be done by operating the 
machine for a suitable number of turns 
before inserting the pipe. For an under- 
sized thread, the operation is the reverse. 
Screw the machine onto the end of the 
pipe before permitting the recession of the 
dies to begin. This may be done by 


simply omitting to secure the pipe in the 


holder When the 


required number of 


|+—Short-Truss—e| 


between Cantilevers 


ILLUSTRATING 





eS 

4 
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TRUSSED CONSTRUCTION 

they might attain it. For the same reason 


many good mechanics remain in ignorance 


( 


ant 


( 
1 
t 


t 


if the principles of truss and bridge work, 
! feel troubled at to 


lerstand some of these stupendous monu 


their failure un 
nents of engineering skill, never realizing 
hat all such knowledge is to be found bv 


hose who seek it. Workmen often both 
plan and erect the simpler forms of braced 
i trussed structures without being op- 


pressed by 


r 


clined rod and that 


heir mystery, and also without 


ealizing that important erections have the 


same fundamental laws underlying their 
design 

\ glance at Fig. 1 will show that the 
tendency for the strut to rotate around 
the pin at its base is resisted by the in- 


a tensile stress is de 


veloped in the latter. It is plain that a 
chain or rope will resist this stress, and, 
therefore, it is tension and nothing else 
It is not quite so plain, but it is just as 
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true that the resulting stress in the stru 


is purely compressive. This must be s 
as the force is applied by a flexible mem 
at the top of the strut, an 
bending in the latter cannot result. 
Clearly, 


the 


ber to a pin 


there is tensit 
th 


an 


also, pure 


in vertical rod which supports 
outer end ot the horizontal member, 
in the latter there is neither tension n 
compression. The basic principle of a 
truss work is to so dispose the variou 
members that the resulting stress in eac 
will be only either simple tension or com 


pression—this must be the case when al 
joints are pin connections—and then th 
rf 


to offer the required resistance. 


and siz 
The de 


sign of the structure must also be suc! 


members may be made of form 


that it cannot change its shape without 
producing either tension or compressio1 
in of its This result is 
attained by making it consist of a series 


some members. 
of triangles, since a triangle cannot alter 
its shape without changing the length of 
one of its sides 

All members other than vertical ones are 
to to their 
weight, and when this becomes excessive, 


subject bending due own 
or when extraneous loads produce bend 
ing, special means must be devised to re 
sist it, but this has nothing to do with the 


truss construction. 


Fig. 1 shows the first panel of a canti- 
lever truss. Fig. 2 is evidently the sam 
with another panel in every way similar 


added to it and now there is direct com 
pression in the horizontal member of thx 
first panel. 
until the 


This process may be continued 
of the 
taxes the strength of the material of which 


weight structure over- 
it is composed. 

Trusses of this kind are built out from 
each side of a river and, being self-sup 
they built, 
falsework beneath them 


porting as are can be con 


structed without 
\s they approach each other closely, the 


are connected by a_ short independent 


truss. Cantilever trusses are also. built 


shoreward from the bridge piers and an 
Fig 
and the much noted cantilever bridge 


These 


strong 


chored to the earth, as shown in 


anchors 
the 
produced by a load upon the bridge. 


shore 
To 


formed. must 


reactio! 
| 7 


1 


part of th 


sufficiently resist 


dotted lines in Fig. 3 are not 


truss proper, but indicate members intro 

duced to give rigidity to the structure 
These diagrams have been kept as sim 

ple as possible to serve as_ illustrations 


but changes may be made without affect 


ing the principle. Many of the incline 
members are frequently made to slope 

the opposite direction from that shown 
This has been done in Fig. 4, with th 


result that the end truss is composed ot 
two less members than Fig. 3. The verti 


!, Fig. 4, is also eliminated 


the truss proper, but is retained 


cal member 
as part of 
as a suspender to prevent bending in the 
lower chord which, without it, would re 
quire to be a stiff member for two panel 
lengths 
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AMERICAN MACHINIST 


from 


Our 


Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL 


Making Shells in the Turret 
Lathe 


The accompanying illustration shows a 
set of tools for machining a shell in a 
Potter & Johnston “manufacturing auto- 
matic.” The shell is grooyed at a and 8, 
a cam ring c being fastened onto the chuck 
for forming grooves >. The cam, or form- 
ing ring c acts upon a cam roll mounted 
on a stud in the slide block of the front 
cross slide. At the right-hand end of this 
slot are the two adjustable tools for cut 
ting, grooves b. 

The shell is held by a special arbor fast 
ened to the nose of the spindle. The 
first tool to operate is a rough turning 
tool d, which is fastened in a stem in the 
turret. When this tool has reached a 
point almost up to groove a, the cross- 
slide tools e and f begin to operate and 
the drill in the turret forms a center to 


When these 


tools have done their work, the turret is 


receive the plug center g. 


revolved and center g is brought into po 
sition; the slide block /: is then operated 
The cross slide is operated by special 
cams on the drums. While the tools i 
are being fed in to the required depth, 


the roll 7 is running on the forming ring 


























C 





shape; to give the proper angle the ring ¢ 
is made so that the deeper the tools go, 
the more of a dovetail is formed. The 
forming ring is made to taper down in the 
hollow part and taper just the opposite 


When the tools 


have finished operating and the 


way on the high portion 
cross 


slide is moved backward the tools gradu 
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MACHINING SHELLS IN THEI 


or cam c, giving the proper form to the 
wave groove / in the shell, the spring Pp 
heing strong enough to cause the sliding 
block to follow the exact outline of the 
forming ring. 

The grooves > in the shell are formed 


ovetailed, and the cutters are the same 


MANUFACTURING AUTOMATK 


ally wi rk to the center ‘ f the grooves 
dovetail will 
When this operation is 


finished, the turret 


not be cut away 
withdrawn at the 
same time as the cross slide and revolved 


again to bring 


chamfering cutters / 


and the finish-turning cutters m in po 





IDEAS 


sition to finish the outside diameter of 
the shell and also round the corners 
Providence, R. | A. B. MANN 


A Spring Winding Rig 








I was required to develop a machine 


for winding initial tension springs trom 





.F. 
music Wire such as are ised in the 
mechanism of cash registers Phe action 
was to be continuous for a coil of wire and 


the initial tension was to be the maximum 
obtainable. 


Karly in the investigation | proposed to 


use four rollers grouped in an annular 
ring about a central arbor lhe wire was 
to be coiled about the revolving arbor by 
the free action t the roller. o.ooo1 to 
0.0002 inch being allowed on a side for 
compression of the wir \t first sight 
this would app to be an infl exible con 
struction. But, as it was only req d to 
duplicate a determined number of stand 
ard spring | t! e « id he irra ed 
in groups each having its own ring and 
set of rollers of proper size with which 
could be used a number of arbors to suit 
the different gages of wit 

I worked this idea out to the dimen- 
sions shown in Figs. 1 and 2. All working 
parts wet ce d and ground tool teel, 
and the arbors and rollers were lapped 
perfectly straight The roller race a and 
cover plate >) were located on an upright 
over a horizontal rece cut in it In this 
recess were tted right ind left-hand 
pieces The right-hand one is shown r« 
moved at nd is different from the left 








by 


shown. 


having a saw cut in it to the depth 
This acts as a guide for the wire. 
Removing this piece and withdrawing the 
to the dotted 
lines allowed the wire to be inserted in the 
slot at d. 
until it was drawn forward to the running 
and locked to the hollow spindle 


arbor position shown by 


The arbor was then revolved 


position 
ec. Ihe guide was next replaced with the 
Wire in its groove. 

The operation of this machine was very 
ursatisfactory. For wire above 0.026 inch 
the 


coiling would proceed all right, but 
all excessive pressing action on the inner 


side caused the spring to expand to double 


AMERICAN MACHINIST 


will pass through the center of the turn 
The thrust on the 


of wire lying against it. 
arbor is in the direction of the arrow. 


The results obtained with this machine 


left nothing to be desired The 


(not shown) that adjust the rollers to the 


spring bear directly on the plungers that 
support the rollers, there being no cush- 
ioning material between. 


Dayton, Ohio M. F. Bares. 





An English Premium System 


It is perhaps not generally known that 





screws 
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3. No matter how over-estimated an 


operation may be, the workman cannot 


make more than 25 per cent. on fixed time 
and will probably make less. 
It is also very easy to establish the 


amount gained by a man. 


C. V. Raper. 


How Would You Do This Job 
of Deep Boring ? 


Paris, France. 





a shaft as shown in section in 
30 
what 


We have 
the line cut to turn and bore in the 
lathe. | like to know 


inch would 






































size on leaving the arbor. It will be seen ‘ ' : ae . ee ; 
; oo on the close of the big strike of the kind of drills, cutters or boring bar to use 
that lateral movement of the spring was . . ¢ . ° . 
‘ ; | ‘ A. S. E. in England about 10 years ago, for this work and also some tool or gage 
induced by the wedging action of the en 
tering wire between the shoulder at f on - . | 
the arbor and the adjacent coil It was 7 
at this point that cutting and breakage oc ‘ 
anata tical ay eae ee aidan 
curred on sizes under 0.026 inch. t t 
r . . ce | 4 » te > 
This construction was abandoned for Bia 5 3 : 1, 
; as = RAY = - po 
the ene shown at Figs. 3 and 4. Only two 2 ee | oe 
: ] = 3 —— Ee 
rollers were retained and these were nar- { t 
rowed to '4 inch and were formed in one | 
piece with their supporting journals. The ” - = a 
rollers are adjustakle to and from the at American Machinist, N.Y. 
bor and about the axis A’ and B’ and are THE SHAFT TO BE BORED 
. to obtain the size of the hole at the bot 
Let |\ = Time in hours set foriob; | | | | | |] qj jj] tom. The sizing of this part-is very nec- 
: Let B= Time in hours actually taken by workman to do job. | | | | | a ee +— . >. ,° Ps 
re Let C=Time in hours gained by workmen for which he 1s paid extra at his rate per/hour, | essary as a tight hitting bush goes in the 
6 a}_t tH ottom of the bore. 
a Then-C (A- Bb) x B ‘ CT] | t 2 ’ t : : , 
25 | Then-C-m ra CNT Philadelphia, Penn. M. J. W. 
Sn] | | ¢A-B-C | Seen 
~ (Algebraic Sum) , ° . 
a9 Ee = 
£2 Gh Making an Accurate Pin 
1 | Zs ad 
18 . So . - . , 
Ev — - The sketch shows a pin and its chamber, 
- + . . e 
i ; and | would like to get the opinion of 
” 4 4 . . . . 
= a fime get Is taken|100 houre practical mechanics as to the advisability 
31 5) vo therefore curves may ver 1} of manufacturing in large quantities. This 
2 garat as’cu esi 
2 11 s oA ; mT t — : — . ai . 
$i S ey pin as shown must project through the 
Eo S he hole 1/16 inch at the small end. It is 
ary ‘ : “a 9 
- \ driven by a sharp, quick blow and still it 
6 a ! ' 
5 a I. ” | 
4 Fat st Her 
3 Lr T | | 
” ot > " . + +—+ + + > + " 
- fh ij ie tT ) 0 40 50 60 70 80 ” 100% | | 
: 1} { est 1 or jj 4 ean a 
Oe . 
100 90 80 70 60 £9 40 30 20 10 5 0 
Values of B (Workman's Time) American Machinis:, N.Y. 
\N ENGLISH TV’REMIUM SYSTEM } 
| | | | FM@$@§ —— Ag g—o@oO_q 
driven through universal joints. The ar- it was resolved to adopt the premium == = \ \ 
. . - . . 5 
bor also is positively driven at a surface system illustrated by inclosed chart. & 2 | Us" Rag 
° . ae , . i. : . \ } 
speed approximately that of the rollers While this scheme, for obvious reas ns, a 
At B in Fig. 3 is a wire guide which has’ weuld not meet the requirements of firms i | 
about 35 degree ) | ! t alo he loing repeti -| ; a ard | )+135 
about 35 degrees of adjustment about the doing repetition work of purely standar¢ —--+ -— 
axis “l’ B It has a slot for the wire and type, vet for concerns where large series American Machinist, ¥.¥ 
a slight tension is obtained by a fiber of similar machines is the exception, the THE PIN AND ITS SEAT 
block type of premium system offers consider- 
lig. 4 is a view of an angle correspond- able advantages. must drop back of its own weight It 
Ing to one position of the wire guide (re- I. Exact time limits are not necessary, has been a question in my mind whether 
moved). It will be seen that the lower and a manager on instituting the system this could be manufactured accurately 
roll is parallel to the entering wire and is can conscientiously give his promise that enough so as to give no trouble So 
negative to the lead of the spring, while no rates once fixed should be cut with- much depends on the tools holding up, as 
its mate is adjusted to correspond to this out the workman's signed consent. the least variation of the screw machine 
lead. 2. The rate fixer does not have to and counterbore tools would vary the 
Che shoulder on the arbor at f, which translate the time allowances into dollars length the pin would project and cause the 
< w! ‘an the diameter of wire and cents. He may be altogether ignorant pin to. stick. I should appreciate hear- 
‘ heano Pt > "pe > f > . ? 1 » sa . - °° . 
be rue rought in between the of the man’s rating—knowing merely the ing from authorities on this matter. 
rollers to a point where the line A’ B’ capacity of the machine tool. New York City. A. J. Jones. 
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Dies for Forming Tubes angles than 90 degrees may be found, us- 


ing the other scratches, and working from 
This kink has proved it 





' _ an existing line 
oulk » submit to the readers of , 
| would like to s : self a time saver and insures accuracy 1n 


uur paper the sketch inclosed and have Sin adalat 


em offer suggestions and sketches for Reactin Mw ¥ \ Row 
™ 1% ~ 
Fixture for Grinding Formed 


Cutters 


We use for a certain job a § 


ne 
ang « 


y 


three milling cutters as shown in the 
sketch, the two outside ones having a 
circular face, the center one an ordinary 


straight face Primarily the outside cut 


ters were made to sharpen by grinding on 





lrass 


02 Thick 


n the face of the teet 


manner in which they became worn this 














S39 
1 Is t ! into which the stem 
of the fixture is placed and by means of 
which the fixture and the cutter are given 
e\ Ving mot 


[he fixture proper consists of a forg 


ing «1 having a taper stem at one end and 
a slot at right angles to its axis at tl 

other (As will be seen from the plan, thi 
slotted portion is offset from the center 
t the stem and ts fitted with a mandrel 
B to carry one cutter. The mandrel can 


be adjusted in the slot so as to bring the 
center of the stem and the tooth circle in 
idjusted sick 


line and the cutter can be 


Ways upon tii mandrel ny means I co 


{ \n ad} istabl t th rest is m inted 
upon the arm of the fixture, the whole ar 
ngement revolving together 
The views mw the « ery W ( 0 
Sill ré idy to vl d I t t Lie 
A 

















, . — 

! iI ’ 

os 1* ~ | _& 

” ~ American Machinist, ea 

Hi i ( \ se 
Plan of Fixture oo cn an 

lies to form seamless brass tubes about 
0.02 inch thick. It is not necessary that 
the walls of these tubes be of uniform / 
thickness. The bottom and top aré oper 3 





Dubuque, lowa \. B. Carp 


A Triangle Kink — 


Frequently, in making particular sketches 
n section paper, and otherwise, various 
ngles and parallels are required which 








re at an angle to the lines of the paper, 
f there are any. On a sheet of paper not 
pinned down, the use of a T-square 1s 
wkward, so | select a transparent tri 
ngle, and mutilate it with scratch lines 





° . 2 . Front Elevation 
eyond the points of intersection to the 


dges. FIN RE FOR GRINDID 


For perpendiculars the scratch line 1s 








necessitated oO grimdinyg ] cut 
“ 
ters as now use e ground upon th 
edge in the same way as ordinary cut 
4. ters but spe cial means had to he adopted 
ay so as quickly to obtain the proper curve, 
sis the fixture shown being made for this 
“iil £3 purpose It will be noticed that the cer 
i ter of the tooth-torm circle does not 
- Scratch Lines ‘ coincide with the center of tl cutters | it” 
lies 34 inch from the inner faces and is for 
Perpendicular American Ma hiniet, Le a larger radius 
A FRIANGLI om The cutter grind W il ra| tted 
with a universal head ( having 
id on the given line, when the perpendic- taper hole into which the mandrels art 
lar is automatically determined by the placed Po theactet Foie Gued to th 
lge of the triangle. This functions also tzsble of the machine and carries the 
rr parallels, simply by moving the tri- graduated portion / which can be adjusted 
ngle along, using the original line drawn, by worm and worm wheel t btain the 


before. It is apparent how other requisite amount of clearance Working 


Emery Wheel 















End View 
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K« I ‘ whole tb Ket / 
is not shor t ' Chi 
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} 1 
re < ‘ ‘ fey circulat han dl 
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plicable t { on ] it 1 t ea 
1 ‘ ‘+ 
why bot cl ( t pa 
( Tt] ' ' ¢ } 
« | e.. 
’ ] } } 
\ \\ ( The t eT 
| ‘ 
wet I ( rm of tive 
1 . 
{ \ i \ t ter of 
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\ gage ( grit the 
; cutte ng slipp a mandrel 
tested wit it » see that an equal 
' nt is take re th the o 1 . 
1 , 
yt rse¢ thre t ( xtur ré ly 
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Discussion of the Previous Question 


Letters from Our Readers Showing How Many 


Men of Many 


Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY FOR THESE 


Should Screw Threads Have a 60- be introduced by making it otherwise now 
+: that al 1 ! of a greater , 

degree Angle at Right Angles rT tT unitormits 11) t] Is matte! of SCTCW 
to the Helix ? threads 





Toolmaking Accuracy without the 


Part 2, | R. kK. } in, who took = Buttons 


response to Mr. Kaup’s request for 
rtticism on his method of locating holes 
, published at page 505, | am submitting a 
oc "an ' etch illustrating an idea as to how | 

Write ) 1 ado no weheve th cl ; : : 7 
pF , , oP we | locate them \lthough his method 


leavin should 
, 
is interesting and doubtless good results 











) ‘ ‘ ol] 
\ 1) } 
| ( d N ( VORI Ace RA 
' 
l ( kk \\ 1 ( tw Si ( rdit ns 
Oo t w ‘ t ( rm ‘ way of neg 
p e t \ ! I ew yf criticism 
; | tool e in sketch shows the 
thod I have employed on this class of 
, , 
Y pit \ VW ( re Phe rass disk 
r | nace Idered o1 tap ed to the lathe 
( | t w Ile | disk hen turned down 
le Y Ts) s 50 ts 1 suring off 
( })« 1 d 1 I thre Iron ( edg 
] ly kk t < | hr C-SIXtT Ce | » It 1! the 
1 temy vn. The parallel and s re th 
' ) mped, wh e disk is 
\\ ] VW | nped 
‘ ; ; ind 
t \ + ety ( | ‘ \ ‘ d 
ONSTO te betwee it 
0) ed k, again clamping the 
( re tl | 1 along the 
© if iation parallel and the ott le J 1 Witl 


ALSO 


many holes as desired can thus be located 


with good results. 


Elgin, Ill Gus Hess 





Efficiency of a Duplex Chain 
Hoist 


My attention is called to an article, o1 


708 of the AMERICAN MACHINIS 
under the title, “Efficiency of a Dupley 
Chain Hoist,” which is utterly wrong an 


misleading 


We were the original licensees 
country under the patent of Thomas A 











Weston, the inventor of the differential 
pulley block This article is known by 
oe ficnnainin 
~~ - —]-125 —- ><- -—870-—>4 

Work 
Americ Va 


hat name throughout the world Man 
vears later we introduced, with excep 
tional success, another invention of Mr 
Weston’s, a geared chain block wit! 
an automatic brake, for which we coined 
and adopted the trade name “Triplex.” A 
few vears later we brought out a screw 
block to which we gave the name “Duplex 
When we introduced the Triplex bl 
we gave wid publicity to tests of its « 
ency made by Prof. R. H. Thurst 


which showed that its mechanical efficie: 


was about 79 per cent. as compared wit! 
per cent. for the Weston Differenti 
k as made by us, or with about 25 
per cent. as compared with the differential 
blocks of other makers: in other w 
that the efficiency of the Triplex block 


wa aly ut three f td that of the differen 
tial block The efficiency of the Duplex 


lock, as determined later, was about 40 
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article published by you evidently Method of Making Name Plates Phi pl t 3 
) n elates to a differential pulley block, as 1t \ ' { ' 
tates that “the upper pulley has two chain - | eae th ting | tur the plate t 
] t nel ti ils ( ji, 1, 


Ving 12 por kets 





rooves, one Ha | al 
” 2, of a cheap met ad of! laking : 
ther 11,” whereas neither the Duplex not H ; V 
a . . ylates ere is } ; roway YT, is that é 
he Triplex block has any such differential I ( ! 
; " ; sed by mat ! ) facture 
eave Che article implies, however, that : 
: 7 who turn t their wor p a ae 
e tests which it reports relate t ip igh nd the p 
; : ; vs , \ large stock of pattern plat nd let a ae : a 
duplex or triplex chain hoist This in ; , < 
oe ters is kept, the plat ft 
cate olves two errors: (1) In the implicatior pecan ecco 
1 ndar shapes 1 1 1 
t a triplex d duplex block are tl f 
: , : moldin or beac C os igre in 
ime thing, and (2) that the tests reported 
; ilar to those shown | ketche I : 
vere made with either ir to | “ £ 
way - ; — rh )  ] i al 
\s the names “Triplex” and “Duplex ii ' 
, figuring « { 
ain re trade names belonging to us, and art 
gist« ed s such 1 the United St 
atent Ofhfce, tl rticle in questi ten 
[--—- ++ > 
eriously ir injut id we wil I f 
le ut rrect it a ling to tl fact i 
INIS nd to give publicity to the rrect 
up qt il to that I he ron Tt ] 
~ Hy N R | \ } Remessnennan - ———______ 
ri 
President Yale & Tow \l 
f turing ( , - ; 
~ \ P ¢ 


er ee Draftsman’s Radius and Center 


the | | R ter reminds me of lor \ _ Finder 





f 1 
I Vi t TK , FiG, 
, , 1 
ed to take p kK ¢ » t 
tne « ICcCKS 1 1 
Ly; - — : : ae 7 ; r _— 
Lis 1iCds in ( KS iW \ ees \ 


truck me as being O.K. and are het \\\ 

given with the hope that they may be of a | 

service to others 7 \ is 
For instance, 11 der to remov L/ \\ 








uck from a the, and to prevent thi : = 
: s : FIG, 35 
jaws fro1 eing sprung in doing so, BACK OF LETTER 
American Mach at, Nv I 
d shi le drilled the 
ye sane BACKGROUNDS 
bk oT qd spanner wren ( 
le whereby tl hucks ec e re 
} ’ ; which torms ‘ a l 
ved without danger f springing 
. . tinctly ( lh + t} } 
e chuck or breaking wren in t : 
1 } ’ ; 
ner spoKnel t | \lr R , wane 
with varied stvl f 
In order to prevent iversal chucks 
tern nlate is mad ‘ ] ( . 
om being sprung t of true he allowed 
, , , the beading is 
Oo one to use them ‘for olding roug ie) 
, : 
, Style « r ther 
\} tock or anything that was t of 1 d ; 
b ; The letters cor ‘ 1 
<cep out of square that w i tend sp g . see’ re 
\] iaws out of their proper relat —_ . 
: : 
¢ l aemat 
: ch other 
‘ ' Nay ’ ro 
iu very chuck had a tap to clean tt 
F 1 
| 1] ) stem 4 ( inch re 
\ read of the thimblk iy using the tap } 
- . ll cl Ips ind grit were removed i Ce ped D . 
( cVW , , , 
: d the chuck woul Wavs screw incl S 
lex : 
, indle of the lathe the rst time: w \ \ 
+ ' 1 «1 
iot alwavs be sal Ff ¢ 
thod. s f S wl t 1 é 
. . . 1 ‘ > 
imble is cl ed out ece of te \ 
, pped aroun ] r stick mpos 
P \nother good ide f his, wortl f pe, how t 
7 +7 41 1 
+ ntion at is time was that 1 wet 
ery wheels d f erindi t from 1 : 
¢ } foyy ] 
d planer tools w t e ust { 
, dine soft ste , ote 1. f Star ’ ° past 
f metal: f —— aa 4 f ‘ | f " 
4 7 +1 ‘ ] 
’ el wi Id dhere t the r\ \ e] Cs 
iat adil to greatly less experience and wi 
: : — .: = { f 
itting qualities rk, this 1 


Waterbury, Conn R. CHARLI minutes Bass yy . C 



































































































































The Problem of a Vacuum Bottle 


\fter reading C. M. Ripley's amusing 
article | should like to ask the “Vac. [x- 
pert’ at which temperatures liquids can 


be kept hot for one day and cold for three 


days, and how much the temperatures 
have fallen or risen after the respective 
lapses of time. Only in the knowledge of 


these particulars an exact answer can be 


Nevertheless, I shall try to gfve an 


given 
explanation ot this puzzling bottle. Let 
the extreme temperatures of water, for 


instance, be 200 degrees lahrenheit when 
near boiling and 15 degrees Fahrenheit in 

frozen condition and the temperature of 
the surrounding air 60 degrees Fahrenheit 


there is an interval from 
45 


from 60 to 200 


Consequently 
and 


1s to 60 degrees lfahrenheit, 


140 degrees Fahrenheit, 
Fahrenheit 


distance 1 degree 5 


the 
trom 15 to 60 degr« es tor cold, there tore, 


and 
is about one-third of 60 to 200 degrees for 
heat 

Now, I have to express my opinion tl 
“Vac. Expert” was talking nonsense to 
Caller” by 
I rather think the “I. C.” was 


the 


telling him cold is 


the “Inq 


traveling. 
on the right way to get behind the puzzle 
the absence 


when he said “cold is simply 


of heat.” Of course, something which is 


absent cannot travel at all. A comparison 


with compressed and evacuated air would 


have given the explanation at once In 
stead of giving the above figures the signs 
of degrees Fahrenheit they can be taken 

pressure in pounds per square inch. 
lhe air could not pass the walls of the 
bottle but in its stopper a hole could be 

ide which allows the air pressure to 
fall and rise in just the same way that heat 
does The opening, therefore, is the 
equivalent of the heat-transmitting  sur- 
face. The surrounding air would have 
then a pressure of 60 pounds, and it will 
be evident that if the inside of the bottle 
is under a pressure of 200 pounds the out 
flow is about three times as fast in the 


unit of time as the inflow when the bottl 


is only under a pressure of 15 pounds. | 


think this will explain the faster traveling 


of the heat from the inside to the outside 


than in the reversed direction 

Yet there is another fact which under 
the above circumstances would let out heat 
easier than in If the surplus of heat 
is inside of the bottle its outside surface 
is radiating, and if a minimum of heat is 
nside the imside surface only, whicl is 
smaller, transmits the heat to the inne 

dium. If, therefore, the vacuum space 
of such a bottle is very wide the inside 
urface will be accordingly smaller than 
the outside one, and heat will travel under 
the same difference of temperature from 
the inside to the outside at the rate 


outside surface 
inside surface 
vice versa. 
ConrAD 


Switzerland 


DEUTSCH 


Winterthur, 
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Unnecessary Accuracy 


[he editorial on page 377, Volume 32, 
Part, 2, caught my eye just when I had 
seen one of the finest exhibitions of un- 


necessary accuracy that it is possible to 


Imagine. A pair were required 


ot gs 
as shown in Fig. 1, 4 and B, and as they 
were subject to an independent examina- 


tool 


limits, 


room, and the 


were made 


tion after leaving the 


drawing gave no they 




















as close as it is possible to make a jig 
of this size. 
The bushings were t-inch diameter 
bay---- pr cammeieasaeanien et wer 
—— ’ - - —— 4) 
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AN EXAMPLE OF UNNECESSARY 


ACCURACY 


holes in open jig and t-inch tapping holes 
finished, 8 
curate double plugs went in the holes as 


in the other, and when ac- 


the jigs are shown in Fig. 1, and, also 


when back to back and end for end, and 


} plugs were inserted in the holes when 


the jigs were half on each other. The 
final test in the tool room was to insert 
} plugs in each row and try by the 
straight-edge and as this was found cor- 


rect, jig B was passed on by itself for in- 
dependent examination. 

i of the 
stated 


lig. 2 is a diagram he 
found. (?) It that 


the examiner was equipped with a set of 


errors 
might be here 


Johansson (Swedish) gages, the accuracy 
of which is beyond dispute, but the prop- 
er place for these gages is the vage room, 
and their legitimate purpose is for refer- 
ence. The examiner apparently pushed 
as many gages in between two plugs as 
possible and it was no wonder that, al- 
though the overall length of the jig was 


correct, the sum of the distances between 
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PIG. 2. DIAGRAM OF SUPPOSED ERRORS 
the holes exceeded this It will also be 


there is in the diagram of 


supposed errors, several mathematical im- 


possibilities, the errors as shown ijn the 
diagonals, being impossibl The whole 
thing borders on the ridiculous: here we 
are talking to the fourth place in decimals 
when our methods often only approxi 

ite to the third place. The errors in the 
diagram are given in 1/10,000 parts of 

inch 

(on page 433. W. D. Forhe Ss, W riting as 
to the accuracy of the machinist of to- 
day, says: “It is only to be expected that 


this advance in accuracy will go on until 
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the question of atmospheric conditions 


will be the determining factor in keeping 


to standard.” Well, this point has ap- 
parently been reached, for taking the 
Variation of temperature of an English 
summer, 40 degrees Fahrenheit, and 20 
degrees as the mean, and applying it 


to the case above, we get for the distance 
holes variation 
13° 
terms similar to the diagram, 17. 


between the center 


0.0000007 20 * 20 = 0.0017, or, in 


Thus, 
with a drop of temperature of 20 degrees, 


supposing the errors had existed, the jig 


right. 


would. be 


Now let us consider the work one of 


these jigs had to do. It was for drill 
ing a manganese-bronze bracket, and if 
we consider any group of 4 holes to be 
drilled, then the rise in temperature of 


the material during the drilling, at a very 


low estimate, would be 30 degrees, and 
taking the distance between holes as 7 
inches, the probable difference between 
work and jig at normal temperature 
would be difference 0.00001 X 7 30 

0.002 inch. 

This all goes to show that limits (in 
the widest meaning of the term) should 
be used, and this should also apply to 
jigs and gages, because, otherwise a huge 


takes place; more es 
the 


independent examination. 


amount of waste 


this so when articles are 


pecially is 


subject to 


\ll toolmakers know that ic is fairly 
simple to get a jig within o.oo! of a 
dimension, but for finer limits the cost 
runs up rapidly, and this brings me to 


my last point( and this must be whispered 


nl “ase the 


1/10,000 part of an inch 


brigade should hear it), not one drilling 
jig in one hundred need be nearer than 


0.001 of an inch of the drawing dimen- 


sions, Le. plus or minus 0.0005 may be 


allowed on them between holes, and twice 
when the jig is of any size. 
WaLTeR G 


Eng 


this amount 
GROOCOCK. 


Woolwich, 





A Curious Power Drive 


When arriving at his conclusion on the 
economy of the group drive in the shop 
he page Du Pont 
dently loses sight of the fact that it is not 
installed, but 


describes at 486, evi- 


the aggregate horsepower 
the cost per unit length of time to operate 
the the 
compared with the engine drive, that tells 
Let him take his power bill for 


shop under new conditions, as 
the story. 
a month and divide it by the cost per 
this the 


number of working hours. He will then 


horsepower-hour and result by 


obtain a fair approximation of his 
well laid-out 
considerably than 


very 
average load which, with a 
be 


that previously indicated by his engine 


drive, should less 

In proof of this numerous tests demon- 
strated that the maximum power demand 
of 


50 to 55 per cent 


several 
of the 
total horsepower of motors in operation. 


of an installation consisting 


motors is about 
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[he average demand is only 25 per cent. 
\ fair general average upon which to es- 
timate operating costs might, therefore, 
be 33% per cent. of the total horsepower 


installed, and estimates of the cost of op- 
ration can be made in an average in- 
stallation upon this basis. 

Taking the 110 horsepower installed 
and using the before-mentioned data the 
results look very plausible, as compared 
with his experience with the engine: 


Maximum demand average 52'% per cent., 
57.75 horsepower; average demand low 
25 per cent., 27.50 horsepower; average 
demand fair 33% per cent., 36.66 horse- 
power. 

The Du 
Pont credits to “better facilities for hand- 
ling” group or 
individual 
belts crossways of the shop allows the use 


increased production which 


is a result usually of th: 


drive, as the elimination of 


of cranes and other labor-saving devices. 


The group drive will also effect consider- 


able economy when it is desired to op- 
erate only one department overtime 
Planers are often assisted by the use 


of a flywheel upon the motor shaft, or 
upon the shaft driving the group 


jo-horsepower 


I have 


seen a plant wherein a 


motor was displaced by a 20-horsepower 
motor equipped with a flywheel and ex 
cellent 
best 
essential that a 


results secured To secure the 


results from the motor drive it 1s 


close study of the prob 


lem be made and the tools to be operated 
in one group be selected judiciously. 
Harry O. ALLEN. 
New York City 


Kind of Hardness Measured by 
the Scleroscope 


On page 545, Mr. Lake makes further 


comments on the scleroscope, and raises 


several questions of high 


interest to all 
of the problems | 


metal workers. Som 


brings up are only apparent and are thor 
oughly understood by many, but not all, 
while others are real problems and tl 


would be of great importance 


for 


solution 
the 
properly be elicited 

Since | 


tical data 


rules understanding them could 


have long been preparing prac- 


al ng these lines, and mu l 


would be required to do the subject 


space 
justice, I do not regard it as wise to go 
into the matter any further thar 

in the “Discussion” columns dswill 
therefore, prepare a sp ] t le par 


ticularly on the problems of cutting m« 


One statement, however, seems to me 
to be not entirely fair, and that is that 
“many do not adopt the sclero 
scope as one of the standard testing in 


struments. as too much is claimed 


Save for the fact that the Brinnell steel 
ball flattens out against hardened steel 
where the scleroscope uses a_ carefull 
selected diamond, Professor Turner, whom 
Mr. Lake quotes, shows that both agree 
in their results, which are gotten in dif- 
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both leave 


the 


ferent although 


nent 


perma- 


tested 


ways, 
indentations iri all metals 
for hardness. 


The 


peculiar resu 


furner obtains by disregarding the k- 
ers’ directions, and which he suggests 1 

mean a new kind of elastic hardness t 
of no practical importance, and are only 
such as anyone may expect by ignoring 
the good and costly experience of the 
manufacturer. Those who have thus used 
the scle roscoe with verace f irnes } ] 


by observing 
maker, that it does all and 
claimed for it 

As a 


many of the data supplied by 


1, . 
nan 15 


have withheld 


matter of fact, I 
progressive 
users in writing on this instrument until 


7 1 


time should warrant 


the proper further 
claims, and thus avoid the inevitable im- 
pression of “too much scleroscops E the 
evervthing which possesses merit, the best 
friends of the scleroscope are its oldest 


users, and some have a number in constant 
use by “scleroscope operators.” Some- 
times these are girls or bovs, especially 
when many duplicate parts are inspected. 


New York A. F. 


> HORE, 





Cost of United States Patents and 
Their Value 
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The Demand for Better Machine 
Castings 


[here is a feeling in juarters that 
the average foundry has not kept pace 
with tl other departments o machine 


tool build 


this con- 


construction and many machine 


rs are beginning to ask whether 


greatly improved with a 


question of dollars 


nd cents in the first cost of isting, for 
many Inachine-t )] builders and others 
ire getting awav from the notion of ob 


1 ] " ] + we . 
taining work ie lowest market price 


for castings ften williig to 


pay a 200d price if the can be sur¢ rT 


vetting a sood casting, one that is true to 


pattern, that will re minimum o2 
yrained and 


will 


to the eve of 


will 
holes, 


F rane 
appe ATANCE 


machining, that 


free from blow pre 


ent a pleasing 


customer without an ndue amount of 


labor being spent on filling and painting 

In one foundry we know of they are 
educating customers away from the “price 
per pound” and toward the “price per 
piece ' 


This does away with any inclina- 


1 


tion to “swell the mold so as to get in 
more iron, and the customer knows exactly 
how much each piece will cost. 


In buving bar stock we avoid the 


mills 


whose run oversize, both on 


bars account 
of the extra weight and the unnecessary 
machine work that has to be done Che 


same line of re lds good in ma 
material that 
reasonable 


the cost of machining 


easier it is on tools. When cast 


chine castings, as the less 


removed, within limits, 


f course, the 


and the 


Ings ar problem of holding 


uniform 


in fixtures for the v us machine opera- 


«ll 
tions is greatly simplified in every way 


The foundry in question also makes ma 
- 
chine tools 


and they report 2 substantial 


reduction in the cost of machine work 
since the introduction of really good cast- 
ings, which much more than offsets the 
increased cost of the castings themselves 
Then there is the lessened cost I prenat 
ne the machines for painting, as the ré 
1 ‘ ticul S t the ipp 1 ( if 
el ines and this is more than might 
be i ed S T is taken to ] V< them 
! svmmetrical 
nd en do n il this de 
d for better « vith unalloved 
| ( t n 
+ ; fa 47 dle as 
17 a al a las 
¢ ‘ hle the 
1 1 , ’ 
( ‘ \1 ] ] he cus 
low ) hould 






f q 1 1 1 
rere 
1 
li , ‘ d the 
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( \ } I ci! rob 
1 
Ie t li ri mold 4, 1 . 
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just as 


work the machine shop has had to 


train its men from the 2-foot rule to the 


micrometer. 
that all the ad 
mere 


It must not be thought 


vantage consists in the appearance 


of the machine, although this can easily b 


underestimated, but it also vitally affect 


portions to be machined and has an in 


portant effect on the cost of constrt 


icth 


when castings can be made as close t 


exact duplication as is possible in a well 
equipped foundry with care in the molding 
and the 


Unless we are 


metal used. 


misinformed, the foun 


ders of some of the European builders 
have given this much more attention thar 
we have and are producing castings that 


are marvels of accuracy and finish. It i 


one of the live subjects, and, though ther 
are many difficulties in the way, they ar 
by no means insurmountable. 





Giving a Patent to the People 





\ recent article in our columns on th 


Santos Dumont aeroplane, a dwarf in siz 
compared with most 
the 


in the 


others, states 


has given his rig] 
the people, and hop 


able to 


inventor patent 
machine to 
will le 


1 
| 


that they have machi 
built 
of money 

We do not, of ¢ 
al le 


his 
the 


from his design for a small amount 


urse, know how \ 


his patents may be, nor do we kn 


motive for thus giving his rig] 


public. However, his machine is su 


cessful, very successful, as a stateme 
that a certain firm is preparing to build 
a thousand of them during the coming 
year testifies, and we choose to believe 
that Monsieur Dumont's gift is in perfect 
good faith, and springs from his sincere 


desire to aid the 


cause of aviation, a 


cause he has S¢ rved SO well for many 


daily press has announced 


several suits instituted by the Wright 
Prothers against alleged infringer 


q hese 


without an 


statements have not been entirel) 


attempt to depreciate such 
to hold back the cause 


f aviation in this ce 


1) 


tending 


oves as 


untry. 


In this connection we mist all fully 
realize that patent rights in air ships ar 
no different from any other patent rights, 


nd that the Wrizht Brothers are acting 
ir ri instituting sucl 


the 


hts in 
What 


) 1 
Miuence they 


ll within their rig 


decisio1 


proce ( dings 


nav be and W it 1 may h ve 


development of aéronautics, ré 
mains for the future to show 


text, giving a patent 


ople: patent lawver 


suggests 


h th; 


that there are two ways in whicl 


country if anvor 


a gift. By 





Oo m ke such 


making a formal assignment to the pe opl 
f the United States and duly registering 
this assignment in Wa hington: or by 


irmal assignment to a certain 











n 
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individual as a trustee for the 
people, under suitable provision whereby 


anyone, so desiring, could obtain a licens: 
to manufacture under the patent by pay 


ter © the T Stee oO 


ing a nomina for th 
trouble of making out the  necessat 
papers, or no fe i s the d t 
might elect 

We are constantly talking about patent 
reform and believe that such reform is 


A point worthy a moment's con 


coming 
sideration is this: Why should a patente: 
liberal enoug!] 


public be 


who is 1 to give his patent 
compelled to pay 


for grant 


rights to the 
the United States Government 
other words, 


ing such a patent? or, in 


why should not our new patent act, which 
Congress will probably pass, within a few 
at least, determine that a 
which is to be for the benefit of 


the people of the United States, 


years 
assigned 
will 
granted without the payment of any gov- 


fees whatever 


ernment 


The Absorbing of an Industry 


In 1900 the carriage-making industry of 


States employed 80,000 wag 


the United 


] 


earners and an $118, 


invested capital of 


000,000 At the annual meeting of thx 
Carriage National Association 


United States, held at 


Builders 
of the 


its president admitted that the carriage 
builders the country er must either 
retire from business or hereafter construct 


bodies for automobiles \lready several 


prominent carriage builders have turne: 
their attention t utomobile bodies, and 
a few to producing entire cars. But ap 
parently fro s extraordinary confes- 
sion an enti dustrv is about to be ab 
sorbed by a successful rival 


But a sinel 
industrial history, and here again the sur 


prising fact is that the absorbing industry 
is the same We refer, of course, to the 
absorption of the bicycle industry into the 
automobile industry in the earlv davs of 
the latter The passing of the bicyel 
factories was recognized by all, but tl 
vanishing of the carriage industry, which 
is about to tak lace, has not en g 
erally observed 

And yet this absorption,, considerable i 
extent, affecting mat thousand workers 
and many million dollars of pital, has 
not caused a ripple on the surface of in 
dustrial progress Phere may | 
reasons for this situation it i et 
t] {ta “arr pomey ( 1 « isily turn to 
fabricatin t bile bod hat 
carriage upholsterer ¢ empl his skill 
to advantage in upholsterin limousine 
ind that the painting and finish f aut 
mobil bodies do not differ essential 
from the finishing and painting of carriagy 
bodies 

To all who fear tl outeom«s f events 
surrounding economic progress we com 


mend this particular industrial develop 


ment. At the same time owners of existing 


American 


re 


Washington, 
| 
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industries 
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CONCRE1 iv J lrautwine, Jr 
and J ( rautwine x 200 
4'2x7-1nch pag verous illust 
tions d char thur 1 Ker | 
phabetically indexed. J Wiley & 
Sons, New York Cit ( pman & 
Hall, Ltd., England Price, $2 ne 
(8/6 net ) 

No better proof of importan yf 
concrete as a materia constructi i 
needed than this engin s handbook of 
200 pages Although it reprint of 
selected pages from t mm < oO I 
“Trautwine Civil |] K Pocl B 
yet we are glad to wel e it t lat 
engineer's handbool ily the leader 
in its specialized The section id 
ings are Strengt f Materials, General 
Principles, Trans Strength; C 
Mortar, Cement, Sand, Mort Concret 
Reinforced Concrete, Exper ts, Spe 
heations, Costs There 1 i! 1 
price list, business direct bibhi 
raphy The compilation presents in con 
venient, condensed | ble form tl 
essentials of ¢ ting k vl aT pin 
ions in regard t “ete therefore 
the book should be tn e W libr 
of every engineer ng t d it \ 
phase f concrete « | We t: k 
pleasure in recom ding it 
EFFICIENCY AS A Basis For Opt yN AN 

Waces. By Harrington Emerson. 17 
5x7'o-inch p . Works Alana 

ment Librar Va 
acu New York Cit Price $2 net 

This hook is the tural outgrowth of 
a series of articles i Ilv printed 
The igince Va e m Jul 
1908 to March, 1909 | e articles can 
be truly characterize S e of the clas 
sics in the lite f dustrial 1 
neering et tl been so thoroughly 
revised and | that even t ew 
read them as the peare 1 | 
month will fin inte the s 
ject as it Is ‘ eated in book for 
As exors +] f 
the b s cf 1 | f 
? ‘ ) t ? ? ty 

: ITy ’ ] , 
emp] ] ll oe 
\ re i extre 
Mine vat 
ti f what 1] f wl ] 
can reall ( f t shop 
organ T 7 TyT ? 
is desir ; ‘ tur ‘ \f; 
Emerson's hool ry . which eff 
ciency ideals he li discussed 
under the heading £ Cy le and Stall 
(Organization, thi cl ng 
chapters s WwW vhat plisl 
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New Tools and Machine Shop Appliances 


Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 


THE LATEST INFORMATION 
Electric Hydraulic Wheel Press 


11 











tration shows a combi 
| hydraulic power 
cently installed 
ir shop. This ha 
being completely self-con 
riple pump being gear driven 
power Hawthorn induction 


nted on the machine behind the 


Pe Pe el 
eye ee ee 


This does away with 


under heavy pressur 


2S 


“ee 
— 


individual wheel press 

sired without running a 
pump 
tion was made by the West- 
‘ompany, New York City. 


ee ee 


Geared Slotting Machine 


trations show an entirely re- 
nd remodeled slotting machine 


Newton Machine Tool Works, 











ELECTRICALLY DRIVEN HYDRAULIC HEEL 





PRESS 


Philadelphia, Penn. for all sizes from 
I2- to 24-inch stroke, inclusive. The 
frame of this machine is box-type con- 
struction, being heavily ribbed and having 
walls of exceptional thickness for a given 
size machine. The cutter bar has 
square-lock-gibbed bearings in the guide, 
and the adjustment sidewise is made by 
a long taper shoe which gives a_ solid 
bearing the full length of the bar, where- 
as, in former designs this adjustment was 
made by means of set screws 
The cutter bar is counterweighted, the 
arm being a forged bar, and carries a 
i relief-tool apron having vertical and hori- 
NEWT On, Naty. zontal steel-faced clamping surfaces, with 
PHILADELPHIA necessary clamps. It is arranged for 
vertical adjustment by means of a square 
shaft shown immediately above the ‘tool 
apron which is arranged to revolve the 
elevating screw by mea if bevel gears. 
The face of the cutt 


+ 


grooves whi 
washer, to 


strain wh 





guide is 
justed verti 
cutting 1 
fitted 





square 





bYOQ, 


CES 
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cting rod is held to the driving disk 


y means of a bushing having tongued 
ce to relieve the stroke-adjusting screw 
om strain when taking cuts. 

fhe circular table is especially heavy, 


with a central bearing for 


work, 


arranged 
ugs to locate has a bearing 8 
ches in diameter and 4 inches deep in 


held 


aring by means of a continuous circular 


41 


saddle, and is securely to this 


unp, having a full bearing one inch wid 
the outside of the table. This circular 
serves as a cover for the 


teeth for the worm 


mp also 


tating worm, the 


heel being cut 
irk table. 


Reversing, variable, 


in the periphery of the 


automatic-power 


r 


feed and hand adjustment is provided fot 
e circular, and cross movements. The 
ircular table is 32 inches in diameter en 


rely surrounded by an oil pan. The 


iximum length of stroke is 15 inches; 


frame 32 


from face of 
slide has 


distance ram to 


inches, cutter-bar 12 inches 


vertical a 
and the in and out feed 36 inches. Ma 
hine will admit work 20 inches in hight 
distance from 
face of bar is 27 


ljustment; cross feed 36 inches; 


The maximum center of 


circular table to the 
operations on the 


inches, permitting 


periphery of 55-inch diameter circles. 


This machine will weigh approximately 
15,000 pounds, and would occupy a floor 
space of 3 feet 2 inches by 9 feet 2 inches. 
When 


motor drive, using preferably 
variable-speed 


desired, it can be arranged for 
horse- 


power 2 to I or 3 to I 


motor. 





Draftsman’s Square and Protractor 





The accompanying illustration shows a 
square and protractar 
Kelsey, 515 Y. M 


Haven, Conn 


new draftsman’s 
recently made by D. J. 
Ca New 


if sheet 


building, 


steel with the 

















DRAFTSMAN S SOUARE AND PROTRACTOR 


prevent rubbing on the paper 
h 


arm has both dges 


duated to tl rty seconds rf 
down to make good contac 
stly thy accurate 


direct 


square. The set- 


drawings so as to allow 
leasuring in addition to being a 


uling protractor and 
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ting, as well as the entire handling of the 
knob, 


minutes at any 


tool, is controlled by the and there 
is a vernier reading to ten 
point along the 90 degrees of arc graduated 
setting the arm to a 


n the square. By 


horizontal position and making an index 


mark on the drawing at some division 
mark of the scale, the square may be 
readily moved along for very accurate 


ruling without pointing off This can, of 
“OUTSE be d 1 either horiz ntally or 
vertically. The square 1s & inches long 


arm al- 
supplied 


on each side and has a 9-inch 


] 
¢ 


P - 3 -] ern “"—1) he 
hough a 15-inch arm can be 


when desired. 


A Draw-in Chuck for Concentric 
and Eccentric Work 


Ihe halftone shows a new draw-in 


chuck, 


parts, which has recently been put on the 


fdr the manuiacture of duplicate 


market by J. A. Jarvis, 112 Broad street, 
Lynn, Mass. The outer body of the chuck 
miner. 


i bored cecentriu recelv¢ the 


A 


847 
French Nut Locking Device 


nut-locking 


e made on the principle of the coil 


*h, and is becoming very well known 


in France, England and other European 
ccuntries, It requires very little explana- 
tion, the nuts being turned round for a 
portion of its leneth t fford a friction 
surface f e coiled spri which sur- 
rounds it when in p [his coil is 
nade from flat strip of steel, as can 
readily be se ind has the lower ends 











A FRENCH NUT-LOCKING DEVICH 

















\ RAW-IN HUCK FOR CONCENTRIC 


body to which the draw-in collets are fit- 
ted. lhe face of th 


ated in the are of a circle each graduation 


uter body is gradu- 
signifying 0.001 ntricity of the in 
and draw 

the inner body permitting 
The total amount of 


inch. With this method of 


ner body \ pointer on 
sy reading 
ntricity is 4 


inting the 


collets in an adjust le entric sleeve 
with a pointer t licate th rount of 
eccentricity and a locking arrangement to 
bind the inner an‘ ter bodies urely 
together, it is pos witl | ic f 

h rdened d oT ( t ) t st 
them so that they tely trix 

Tl cl ck can | ] 1 ted 1 ne cng 

lathe or grindet he milling machi 

ft is very useful 1 ect witl I 
ng bar for obtaini ke f definite siz 
The rough hole is first made with a twist 
lrill and then the single-toothed boring 
tool is inserted and by the use of the e 
centric adjustment the boring bar can_ be 
thrown off center the desired am t 
Working parts are made of steel hardened 


und. 


nd gr 


bent 


washer 


AND ECCENTRIC WORK 
down to hook into a hole in 1) 


beneath It is bored to a good 


and coiled n cl way th cr 
ing the t down tends to ope he 
while unscrew it ses tl oil 
rip tightly ar d 1 n rT 
the nut and p ents its CKINE i 
projecting ¢ ] W 17 ] 
method of releasing the t ) 
or this the coil is opened shght! 
nut « 1 e re l \ nscrewr 

This is d Paris, | ] 
de Bussierre, O61 ruc le Chaillot i 
whom th \merican pat ‘ 

| 
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[his press was built by the Charles 
Burroughs Company, Newark, N. J., 


hydrating 


for de 


nitro cellulose mixed with 


camphor preparatory making a ma 


; a 
Similar t 


terial 





A Heavy French Lathe 





f about 7 feet 


reet 


a Capacity 
hand work 22 
tween centers. It is motor driven, 


arranged 


the halftone 
tit) parts ; the rae, hivings a. tive 


ram. <At 


step cone pulley 


the cylinder V-shaped belt, which seems to be 


pressure common practice in lrance. 


1000 tons. 


li Wi t a ; ure of 


November 11, 1909 


port for the carriage bridge Two ca 


riages are supplied and independent chu 
jaws are shown in place on the faceplat 
the Société Alsacienne « 
Grafer 


This is built by 
Constructions Mechaniques, of 


Staten 


Horizontal Boring, Drilling and 
Milling Machine 


The accompanying illustration represe1 


the latest design of horizontal borin 


drilling and 
the Fosdick Machine Tool Company, Ci 


milling machine put out 


cinnati, O., which is designed to perfor 





diameter. The 


Che 




















BORING, 


ture of the de 


bed, 


ubstantial flat 


sting fea 


remely wide which 


way out 
of the carriage and gives 
to the tool post in turning 
ulstock is clamped 


is a central sup 

















FRENCH LATHE 





PRILLING 


AND MILLING MACHINE 


bor 
light 


the 
tapping, 


operations of drilling, milling, 


facing. etc., on both 


| 


heavy work 


he column carrying the spindk 


s horizontal movement on. the 


hend or power in both directions; als 


forward and return motion 


power, operated by 


{t ick 
a lever conveniently 1 
bed. ‘| he heat 


counterbalanced l 


ented on the front of 


which is and provid 


with a safety chain, has vertical moy 


by hand or power 


ment the column 
heth cirecti 
pilot 


head 1s usc l 


. . . ° 
ms. For quick adjustment 


wheel on the front of the spind 


The spindle sleeve runs in adjustabl 


bronze bear has a thread cut 


hold cl 


( hucks, 


and 


facing heads 


spindle bar which pas 
sleeve is driven by two key 


No. 4 


cotter 


or 6 Morse taper, 
to be 
‘ge boring bars. It has 
both 
driving gears are 


sle« ve cl se to the 


key 
feed in directior 


work. 


IQO9Q 


WO Ca 


nt chu 


raceplat 


lenne 


Grafs 


4 and 


J] 





vid 
Noy 
e! 


+t 
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cnstruction aims t reduce torsional 
stresses in the spindle to a minimum, and 
to eliminate chattering when using larg 
rilling cutters. The back gears are of the 
tumbler type, and can be engaged while 
the machine is in motion by means of a 
lever conveniently located on the head. 
The outer support for boring bars has 
horizontal and vertical movement by hand 
ind is provided with scales, same as are 
ited to the main column and _ bed rhe 
table in which the T-slots are planed is 
stationary and securely bolted to the base 
and bed, insuring perfect alinement with 
the spindle at all ttmes. There are eight 
changes of feed, ranging from 7/1000 inch 
to 4 inch per revolution of spindle. 
Sixteen changes of spindle speeds, rang- 
ing from 4 to 260 revolutions per min- 
ute are secured either through the cone 
] 


pulley or speed box, by using a double- 


speed count rshaft. 


For a constant-speed motor drive a 7%- 


horsepower motor, 825 revolutions per 
minute, is mounted on the rear of the 
machine and connects through gearing to 
the speed box. For a variable-speed mo 
tor drive a 7!2-horsepower motor, 400 


to 1600 revolutions per minute, is used and 


e 


+1] , or “hy 
tl rear oft ne machil 


gearing direct to the 


is mounted o1 


and connects throug! 
driving shaft. The controller is mounted 
within easy reach of the operator 

Bronze-bushed bearings and steel gears 
are used throughout the machine, which is 
made in two sizes, having respectively a 
2%4- and 4-inch spindle bar; 28- and 30 
inch traverse of spindle; 42x72-inch and 
12x120-inch table 


Forthcoming Meetings 


National Gas and Gasolene Engine Trades 
Association, Chicago, November 30, December 
1 and 2 La Salle hotel. Albert Stritmatter, 
secretary, Cincinnati, O. 

National Society for the Promotion of In 
dustrial Education, annual convention, De 
cember 1, 2 and 3, Milwaukee, Wis a Se 
Mecnaghan, secretary, 20 West Forty-fourth 
street, New York City. 

American Society of Mechanical Engineers, 
annual meeting, New York City, December 
7-10 Calvin W. Rice, secretary, United En 
gineering building, New York City 

American Society of Agricultural Engineers 
third annual meeting, December 2S-29, 1909, 
Ames, Ohio b. W. Chase, secretary, Uni 
versity of Nebraska, Lincoln, Neb. 


Business Items 


rhe name of the I 
Company, Buffak N. Y., has been changed 
to Frontier Iron W ks. W. F. Semon, presi 
dent and treasu W 
dent; J. W. Murphy 


Tavlor Machinery Company, at pres do 
ne busines it S Oli street, Bosto Mass 
has just placed orders for a stock f metal 


working machinery to be 


show room at 42 Oliver street, which will b 
their new location after January first 

The fath Grinder Company, Fitchburg, 
Mass., has increased its capital stock from 
$20,000 to $100,000, with the same man 
gement’ as. before John Bath, president 
\ Ll. Goodnow vice-president : Robt I> 
(jould, secretary The plant will be doubled 


ind new equipment bought. 


AMERICAN MACHINIST 


meeting of the Standard 


At the 


Roller Bearing Company, of Philadelphia, held 


annual 


recently, the directors elected the following 
resident, Lenox 


RB. Osgood Field 


officers for the ensuing yea! 
Smith: Vice-president \W 

vice-president and general manager, R Ss 
Woodward, Ji secretary ind treasurer, 


W. M. Ba!ldwir 


Business Opportunities 


Armour & Co. will erect a plant at Chrome, 
N. J 


c. I. Mari Fremont Neb will erect a 
fcundry 

A. Ss Hiall Omaha Neb v1 erect 1 
S40,000 carage 


Merck & Co., Rahw N. J., will enlarge 
its power plant 

J. C. Carter, Bradford, Fla will rebuild 
his burned sawmil 

EK. W. 


a sheet-metal facto 


Phillipe, Ottumwa, Iowa, is erecting 


The Chrome Steel Works, Chrome, N. J., is 
building an addition 

The Carter White Lead ¢ Omana, 
Neb., will eect a lactor} 


The tannery cf Blank Brothers, Winchester, 


mnpany, 


Mass., was destroyed by ‘ 

Jos. Wolfinger, of Dundas, Wis., will erect 
a box factory at Antigo, Wis 
a. « Aber! & Co 


is enlarging its power house. 


Philadelphia, lTenn., 

The Minneapolis (Minn.) Mitk Company is 
to install a ne power plant 
The Bryant Box Company, Westfield, Mass., 
will erect a four-story factory 

The Dick Safe Cabinet Company is erecting 
a new plant in Norwood, Ohi 

The Columbus (Ne Brick Company wil! 
spend $50,000 for improvements 

The Warden Carriage Company, Cleveland, 
Ohio, will erect a new lilding 

The Metal Product Company, VProvidence, 
R. 1., is building a new factory. 

Hl. Ek. Netcott, of Waverly, 


canning factory to ost SOON), 


lowa, will erect 


The Canada Fiber Company Moose Jaw, 


Sask., Canada, will erect factory 


ID. T. and M. S. Gilman, 609 Pierce street 
Sioux City, Iowa, will erect a garage 
The Royal 


way, n.d W enlarge ts power plant 


Manufacturing Company. Rah 


Explosion and fire at Tabst Brewery, Mil 
waukee, Wis... caused a loss of S250.000 

The shop of the l Machine Works, 
Penn Yan, N. ¥ was destroved by fire 
\ J Tac & Son Kimmons Tenn., will 
establish a sawn near Ilouston, Texas 

The Millers Falls Company, Millers Falls 
Mass., will build an addition to its plant 
MeDonald, Venn has 
completed plans for a new machine s! 
Bieach and dye 


Werks Company is erecting a new plant 





The United Wi nd Supply Company 
f’rovidence, R. 1., is ding a new factory 
rhe Kiel (Wis Furniture Company 
having plans prepared for a new table factory 
rl Milwaul \\ Reliance Boile 
( mpany W ‘ ta y tw st machine 

shop 

The Joliet (Tl Bris ind I n Company 
is to establish yant in Memphis 
Tenn. 

rhe Waldre Rut t Manufas ring 
Company) nat om I is b ng an d 
dition 


The New England Box Company West 


i) 
Swanzey, N f<. me uilding i new pow 
plant 
Guthris Okla.) Beddin Company wil 
establish ; plan for manufacturin nat 
tresses 
Il. I. Doug! ty & ¢ Philad ! vent 
mattress m facturers ure uildin i \\ 
factory 


rhe Miller Wire Reel Company's factory at 


S25 000 
rhe Indiana Brass nd | Bed Com- 
pany, Moores e, Ind 


addition, 


1 $10,000 
W I Davis, Eau Claire Wis wi d 
a paper m t Jin Fal's, Wis t ‘ t 


S150 000 


rr} New Method Laundry, 78% Nort l th 
street ( m s, Ohi Ww nsta in ‘ 
trie 1 tor 

rhe G ‘ Brewing ¢ pany, Minneap 
Mint “ erect an add n ) ttlin 
department 

W. M. Lawrence, 621 Fourth avenue, S th 
Minneapolis Minn., wil mild a andry to 
cost SSchMw 

Th Nation: Mnameling and st 
Company, Granite City, Il. will erect i 
powel! lant. 

rhe St Louis Southwestern Ra oad has 
! | ; ' 
roken ground or new machine shops t 
vier, Texas 

hes oe 

rhe Bode Wagon Company Cinciona 
Ohio, is said to be planning the ere mn 

new plant 

rhe Da e Car and Foundry Cor 
S lect ° 

el ted site n Portland, On i new 
S000) plant 

7 ’ 

rhe shingle mill of M ih Scnitl t Ra 
ville \“ nh., Was destroved ww fine Los 
about STO Mw 


It is reported that the Denver & Rio G ande 


ad wil mild big roundhouse at ¢ d 





Brennan Motor and Manufact ne 
Company, Syracuse, N 
story additior 

rhe Means & Fulton Ir n Works Company. 
North B neha Ala is planning t 


! ture [ p 

The W Eddy I! w an ‘ ] 
N ‘ i ) i 11 ‘ ina ‘ 
ment of its p 

The Cay | Pa n and I’ sion ¢ 
| ' ‘ to) I nig rial 
| t 

The saw J R Ion i 
Company ] Wis vas ad ved 

‘ Loss. £$150.000 

he New BB ! ( ! M I ( 
pany ‘ ect a ‘ 
addition 

r ~ ( \I nye ¢ 
Ve ‘> ! tiie I 4 
} ‘ I 

The Wirt M M t n ‘ 
pany | N \ i 

ft add ! ne 

Ihe I] ' ~ 1) ne ¢ l 
dk I 
sf \ 

rl Sy | vit ( 7 I fT 


is plannir the erectile fa S148.000 
' n | ve Mas 
rhe Ba Ma Oe ind N 
n W ect s ‘ | t ! 
1 new lacks t} shop 
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The E. L. Shuford Manufacturing Com- 
pany, Hickory, N. C., will erect a $500,000 
cotton mill in Laceton, Okla. 

Cc. G. Conn & Co., Elkhart, Ind., horn man- 
ufacturers, is said to be contemplating the 
construction of a new factory. 

Che American Agricultural Chemical Works, 
Carteret, N. J., is building an addition and 


also increasing its power plant. 

Machine shop, pipe shed and store room 
will be erected fe Koe & Conover, Newark, 
N. J.. bardware manufacturers. 

The ©O is Glass Company, of ‘Toledo, 
Ohio, will erect a bottle plant in Fairmont, 
\ \ to ¢ neariy S2.000.000, 

Fire destroved the crate and box plant ol 
the Mill Manutacturing Company, Dark 
Talls Wis loss, about S25.000 

rhe In 2. M iv Manufacturing Company, 
\ i, Wis., will build an addition to its 
pattern and molding departments. 

The Il d Trewing Company, Lowell, 
M ; is tuken out permit for the erection 
ot a . mise to cost about $14,000, 

the Ter ic-Curtiss Company, Hammonds 
p a 7 lilding a new machine shop 
in connect n with ts ae oplane shop. 

fhe Indianapolis (Ind.) Brass Company 
has bought ite for a new plant for the 
ma facture of electric-railway material 

George W. Jackson, Inc., Chicago, TIL, has 
bought site on which a structural iron-works 
Pp t is te e erected to cost about SZ 000.0000 





rhe Twin City Rapid Transit Company, 
Minneapolis, Minn., will erect a S20,0000 re 


pa hop at Snelling and University avenues, 


rhe MeCullough-Dalzell Crucible Company, 
Pitts) Penn. has awarded coniract§ for 
const! i of additions to the plant to cost 


STB 000 


rhe Haney-White Company, Philadelphia, 
l’enn., erecting a new factory for the man 

neture of mantels, grates, hard-wood floor 
! ete 

rhe Remington-Sherman Company, Phila 
delphia, Venn., manufacturing sufes and 
vaults, will erect additions to its machine and 
erecting shops 


The DPacitie Brass and Ilardware Manutae 


turing Company, Los Angeles, Cal, will 
establish a oplint for the manufacture of 
builders’ hardware. 

The Southern Pacific Railroad has ue 
quired sit n Oakland, Cal, on which one 
of the most extensive machine shops of the 
system will be erected. 


Dixie Motor Car Company, Oklahoma City, 
Ok cupitalized at $100,000, will erect: a 
i i manufacture of automobiles 
rn. ¢ Bennett is president. 

rhe Anecos Company, Binghamton, N. \ 
nanufacturing cameras and camera’ supplies, 
is to enlarge its present plant and move its 
New Jersey plant to Binghamton 
lrecker 


The Kearney & Company, West 


Allis, Wis... milling-machine manufacturers, 

will erect a S160,000 addition to its plant to 

consist of a blacksmith and machine shop. 
fhe Superior Furniture Company, Rock- 


ford, IlL, a new concern, is erecting a plant 


which, it is said, will be th largest of the 
kind in the city A. W. Mann is interested. 
The Buckeve BR ng M Company, New 
Chris has tal over the plant of the 

Ohio Rail Company and is enh ing and im 
provin ime for the rpose of manufactur- 


rhe George N, Pierce Company, Buffalo, 
N. Y¥., manufacturing automobiles and bicycles, 
will erect two new fone-storyv factory build- 
ings It is said hout S200,000 will be ex- 
pended n equipment 

Pawling & Marnischfeger, Milwaukee, Wis., 


are building an addition to their plant. Con- 
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siderable new equipment is to be installed 
for the purpose of building their new com- 
bination drill and boring machine. 

The Peterman Marwfacturing Company, 
Tacoma, Wash., has taken out permits for 
reconsbruction of its plant recently burned. 
This will consist of a sash and door factory, 
sawmill, dry kiln and boiler room 

The Hawxhurst Wind Turbine Tl’ower Com- 
pany, Los Angeles, Cal., capitalized at $200,- 
ooo, is looking for site on which to erect 
a plant for the manufacture of turbines for 
pumping water, Hi. L. Hawxhurst is prest- 
dent. 

rhe Navy Department. Bureau of Supplies 
and Accounts, Washington, | «., will open 
the following bids Nov 16 drills, 


taps, Washers and nuts (schedule IS907:; Nov. 


Twist 





Generating sets, turbo and motor (sched 
ule 19053): Nov. 30 l’ipe 


hose (schedule 1S1), 


fittings, rubber 


steam ges, flexible 





metallic steam hose (schedule 1892), twist 
drills, rivets, brass machine and wood screws, 
hand tools (schedule 1890): Dee. 7T—21-inch 


ack-geared drill press, 8-inch precision lathe 


(schedule 1!) 





New Incorporations 


May Hosiery Mills. South Nashville, Tenn. 
Capital, S60,000 Incorporators, Jacob May, 
Leo Martin, M. Martin, ete 

Dunham-Yager Motor Car Company, Louis- 
Ville, Ky Capital, $12,000. Incorporators, 
George Dunham, R. T. Yager, A. M. Dick. 

Bard Automobile Company, Camden, N. J. 
Manufacture automobiles. Capital, $250,000, 
Incorporators, F. N. Hansell, G. If. Ti. Martin, 
J \ MacPeak 

Wendel 
Walpole, Mass. 
ital, $40,000, 


Hil. Hf. Miller, ete. 


Screen Manufacturing Company, 
Manufacture screens. Cap- 


Incorporators, ©. Wendel, 


Wheeler Rotary Engine and Tower Com- 
pany, Meriden, Conn. Capital, $200,000, In- 
corporators, W. W. Wheeler, W. Hl. Way, 
W. Hl. Ardes, ete. 


William If. King Company, Newark, N. J. 
Manufacture boilers, hardware, ete. Capital, 
Incorporators, W. IL. King, W. T. 
Learey, A. <A. 


$50,000, 
King. 

George J. Arnold Company 
Manufacture 
ete. Capital, 
Arnold, C. J 


Syracuse, N.Y. 


vehicles, carriages, machines, 





Incorporators, G. J. 
Roehm, 


Monatiquot Rubber Works Company, Brain 


tree, Mass. Manufacture rubber. Capital, 
£50,000, KR. J. Cram, Boston, president. A. N. 


liunt, Braintree, trensurer 


Machine 
Foundry and machine shop. 

Incorporators, Il. . 
Bruison, T. W. 


Craven Foundry and 
New Bern, N.C 
Capital, 
Willis, W. T. 


Company, 


STOO 000 
Shriner, ete. 
Beaver-Brook Woolen Company, West Eaton, 
N.Y. Manufacture worsted and cotton goods. 
Capital, $25,000, Incorporators, J. W. Sto'ts, 
kk. J. Stolts, FL. EK. Carpenter, New York. 
Springfield Motor Cart 
field, I1!. 


necessortes, 


Company, Spring- 
Manufacture automobile parts and 

Capital, 
ators, II. C. Mederaft, A. IL. 


S100 000, Incorpor- 

Rankin, ete. 
The Universal Tire 

Angola, Ind. 


automobiles 


Protector Company, 
Manufacture tire protectors for 
Capital, S20.000. Incorporators, 
S. C. Wolfe, E. S. Croxton, J. R. Nyce, ete. 

Electric Supply and Fixture Company, Fort 
Wayne, Ind 
fixtures. 
S. M. Foster, F. N 


Manufacture us and electric 


Capital, S25.000) 


Incorporators, 
MeCulloch, I. L. Saylor 

Weintraub Brass Manufacturing Company, 
New York Manufacture brass goods, novel- 
ties and antiques. 
porators, ¢ 


Capital, $40,000, Incor- 
Springer, F. Weintraub, J. Wein- 


tranh 
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Want 


Rate 25 cents per line for each insertic 
About sir uords make a line. No advertis 
ments abbre-iated. Copy should be sent 
yeach us not later than Friday for ensu 
week's issue. twsiwers addressed to our ca 
will be forwarded, tpplicants may spe 
names to which their replies are not to 
forwarded, but replies will not be return 
If not forwarded, they will be destroyed wit 
out notice No information given by us 
garding any advertiser using bor nuaule 
Original letters of recommendation or otle 
papers of value should not be inclosed 
unknown correspondents. Only bona-fide « 
rertiscements inserted under this heading. \ 
advertising accepted from any agency, « 
sociation or individual charging a fee f 
“registration,” or a commission on wages 
successful applicants for situations, 


Miscellaneous Wants 


Caliper catalog free. E. G. Smith Columbia, I’ 


We solicit your representation. Maxant 
Company, 222 So. Canal St., Chicago, I) 

We buy or pay royalty for good patent 
machine or tool. Box 282, AMER. MACHIN! 

Light, fine machinery to order; models at 
electrical work specialty. E. O. Chase, Nev 
ark, N. J. 

Light manufacturing: experimental an 
model work; meta! patterns and tools. Bal 
sen & Barr, Auburn, N. Y. 

Gears: we are in position to take contra 
for cutting gears on Fellows gear shape r 
Sinclair-Scott Co., Baltimore, Md. 

Machines designed ; automatic special. I 
tical working drawings te litiman, 
Frankford Ave., Philadelphia, l'a. 

Special machinery accurately built Sere 
machine or turret lathe work solicited. Re 
ert J. Emery & Co., Newark, N. J 

Ilave you small, complicated experiment 
work or tool designing others can't do’ s+ 
to Benj. O. Butler, Taunton, Mass 

Light and medium weight machinery 
duplicate parts built to order; tools, jigs. 
MacCordy Mfg. Co., Amsterdam, N. Y. 

Metal specialties manufactured, mod 
dies and special machinery inventions yj» 
fected. Villinger Mtg. Co., Williamsport, 1!’ 

Wanted—Purchaser for No. 2 Farwell mi 
ing machine, Grant hobbing machine 
Gisholt tool grinder: all practically new 1 
in A-i condition. Box 755, AMER. MAciHiNnis 

A large English firm of machine-too} 
porters having showrooms and offices in Gre 











Britain, France, Italy and Japan, is wanting 


good agencies for machine tools of all kind 
Apply Box 189, AMERICAN MACHINIS 


Situations Wanted 


Classification indicates present addres 
advertiser, nothing else. 
ILLINOIS 
Superintendent, experienced in engine ws 
and electrical machinery capable execut 
and organizer. desires change. Box 871, AM 
MASSACHUSETTS 


\ 


Foreman toolmaker, at present employ: 
desires change. Box S72, AMER. MAcHuiNis 

Position as superintendent or general fo 
man of machine works or electrical manuf 
turing. by an experienced man. Box “4 
AMERICAN MACHINIST. 

Wanted—Position as foreman of serew 1 
chine department ; expert on estimating, spe 
d feeds and the best method of producti: 
Box S47, AMERICAN MACHINIST. 





Experienced executive, first-class draftsn 
and designer, and all-round toolmaker, des 
pesition as superintendent or chief draft 
man. Box 842, AMERICAN MACHINIST. 

Practical young man, 28 years old. expe 
ence in shop, drafting, office and costm: 
seeks opportunity to get training as travel 
salesman in preparation for ambitions ; mon: 
no object: geod references, ability and ch 
acter: any fair offer from reliable cones 
will be appreciated and duly repaid I 
S74, AMERICAN MACHINIST 


MICHIGAN 
Wanted—Semi-executive connection wi 
firm building general, medium and heavy nu 
chinery : successful designer: 32 years of axe 
sood reasons for desiring change: clean re 
ord; best reference. tox S63, Auten. Mac 
Adding machine inventor and desicner, wl 
has “made good” with his present employe 
but who desires a broader field qd great 
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responsibility, invites correspondence from 
progressive adding machine concerns Box 
864, AMERICAN MACHINIST. 

NEW JERSEY 

Mechanical draftsman wishes position. Ad- 
dress Box 852, AMERICAN MACHINIST. 

Mechanical engineer, experienced in power 
plant design and installation, manufacturer of 
condensers, pumps, piping. Box 860, AM. M. 

College graduate, 31, with practical experi 
epee as machinist and foreman, tool designer, 
familiar with modern shop methods, wants to 
change; good references. Box 862, AM. MA. 

Wanted—By experienced mechanic, wish 
ing change, position as tool room or general 
shop foreman; up-to-date in modern shop 
methods; at present holding similar position ; 
good references; location, not material. 30x 
865, AMERICAN MACHINIST. 

Salesman—Machine tool salesman as sales 
manager, having 15 years’ experience, both in 
the manufacture and selling of machine tools ; 
competent judge of condition and value of 
second-hand, and familiar with all makes in 
the United States: can give best of reference. 
Box 790, AMERICAN MACHINIST. 

NEW YORK 

Draftsman, experienced designer on print- 
ing machinery, technical education, shop ex 
perience, wishes to change. Box 875, AM. M. 

Mechanical engineer, experienced in man- 
agement of large machine works, with me- 
chanical and executive ability of high order, 
desires position as superintendent. Address 
“Ability,” AMERICAN MACHINIST. 

Production engineer of wide experience in 
developing earning power, factory analysis, 
rate setting, organization of departments, cost 
systems and discipline, wishes permanent po- 
sition on contract, salary or percentage: loca- 
tion immaterial. tox S6S, AMER. Macu. 

As expert foreman diemaker or superinten- 
dent, thoroughly uptodate on blanking, piere- 
ing, drawing, forming and bending dies: com 
pound and sub-press dies, etc., for rapid and 
accurate production; good executive: ability 
excellent; references “M,” AMER. MACH. 

PENNSYLVANIA 











Designer, age $2, graduate mechanical en- 
gineer, 12 years’ experience fine apparatus, 
ivpewriters, adding machines, tools, auto 
matic machinery, especially expert on experi- 
mental development and design, desires posi- 
tion in charge of such, or as chief draftsman, 
leading designer, et« tox S75, AM. MACH. 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else. 
CANADA 
Wanted—Draftsman, experienced on steam 
pumps for revision and redesign of standard 
duplex pumps: give full particulars, practical 
xperience, salary expected and when avail 
ible first letter. Box S58, AMER. MACHINIST. 
CONNECTICUT 
Wanted—Experienced mechanical  drafts- 
men for detail work, in a concern manufac 
turing general rolling mill and hydraulic 
machinery ; state age, experience and salary 
expected. Box 796, AMERICAN MACHINIST. 
Salesman wanted, having had experience in 
elling to the mill supply and hardware trade, 
ilse manufacturers to represent us in our 
hain block department; give experience and 
eferences. Box 866, AMERICAN MACHINIST. 
Wanted—One hundred first-class machin 
sts; give age, experience, complete refer 
nees, Salary expected; nine-hour city: ideal 
ibor conditions; “trouble” unheard of: liv 
ng costs low. Apply Bridgeport Manufac- 
rers’ Association, Bridgeport, Conn. 
Wanted—In a large New England manu 
cturing plant, an experienced millwright 
ii carpenter, familiar with heavy work, to 
{ as foreman of carpenter's shop (about 
elve carpenters) and to take charge of all 
airs and the erection of new buildings 
(| machinery. Address “F. AMER. Maci. 
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tive; in 


with 


your 
whom, whether 


the 
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gines in large quantities ; 
most 
must be a first-class mechanic and good execu- 
reply 
married 
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is experienced 


necessary 
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maker on 
young man, 


Wanted 
pervisor of Drafting 


Company 


Wanted 


of rate setters 


perienced 


rectly and 


study observations; 
pay expected: correspondence 
”" I. O. Box 167, Boston, Mass. 


dress “R. 


Wanted—At 
draftsman with general experience ; 
training, 


Ss 


fine 


nationality, 
and salary 


Mass. 


Rate Setters 
with 


perience 
watches: 


Massachusetts 
ete 


specialties, 
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ton, Mass. 


Blacksmith 


on heavy 
ployment 
Detroit, 


trimming 


screw machine 


y that 
manufacturing methods 


Pittsfield, 
Capable executive 
engine 
in determining piece rates, 
indirectly, 
state 


No. 
experimental 
good on 
age, experience and lowest wages; 
ing concern, 


time 


opportunities 
plant 


on gas 
one 


INDIANA 
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fox 85D, 
MASSA Hts! 
First-class 


Leominster, 


expected, 


Wanted 
study 
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MICHIGAN 
foremen, 
forgings: 


Apply Northern 


Michigan. 
Wanted 


customary 


Company, Flint, Mich. 


Wanted 


Tool draftsman 
for 


at 


mce, 


diemakers, 


hands ; 


wages and 


‘up on tools 


experien 


relterences, 


Foreman, 


running 


and 


for 
between 


line of special 
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ment modern 
to 
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box S50, 


First-cl 
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one 
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the lathes. 


Wanter 
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work: write 


Wanted 


ing press 


lass 


ean 


molders 
giving 


as 


age, 


MISSOURI 
High-grade 
wheel salesman 
Coleord Machinery 


to sell 
NEW 


small 

15 and 
machinery 
the work 


Iuilt 


In answering, 
experience 
AMERICAN MACHINIS 


NEW 


(sisholt 


design 
tox S21, 
Draftsman 
and construction 
viving references 
Box 7TS4, AMERICAN MACHINIST 
wanted 
experience 
pected: nine hours, open shop, in small city 
living expenses and rent low. 
A thoroughly competent web print- 
of experience and 


of ste 


and 


draftsman 


ability can 


salary 


C., AMERICAN 


Wanted- 


assistant 


Brown & Sharpe, 


machines ; 


vin hand 


Expert 
foreman: 


have 


permanent 
communications 
MACHINIST. 


MACHINIST 


is 


Ma 


‘ xperience and 


building 
state 





ineering Works, 


toolmakers, 








Co. 


wanted: 
small 
wages expected ; 
tox SOR, 


manufacturing 


for brass foundry 


screw 
must 

Gridley 

steady 


able of filling the above: give full particu s 
garding age, experience and wages. Lox 
AMERICAN MACHINIST. 

We are looking for a young man thoroughly 
familiar with factory office routine; will use 
him partly on production and partly on re- 
pair orders in the automobile line: we also 
have vacancies foi draftsmen with 
automobile experience office experi 
ence in addition would be state 
age, nationality, education 
tail and salary expected, 





severnt 
tactory 
desirable ; 
experience in de 
Box S61, AM. MA. 


OHO 

One gas engine machine shop foreman, who 
is acquainted with piece work. Box S855, 
AMERICAN MACHINIS1 

Wanted—Experienced draftsman for de 
signing and detailing on sheet-metal working 
machinery steady position offered Box S70, 
AMERICAN MACHINIST. 


Wanted—TVirst-class large lathe and planer 
operators > good vaves and steady work for 
the right parties; location, medium size town 
in central part of Ohio. Box 834, AM. Macu 

Machinists—We are increasing our output 
and invite application from machinists with 
experience on planers, turret lathes, boring 
mills, milling machines, screw machines, et: 


state fully, experience and wages. Foos Gas 
Engine Co., Springtield, Ohio 
Wanted First-class machinists, lathe, 


planer, brass molders, drill press, screw ma 
chine, boring and milling machine operators, 
die sinkers and patternmakers who are seek 
ing positions or desirous of improving on those 
which they have, to register their names and 
addresses with the free Employment Depart 
ment of the National Metal Trades Associa 
tion. Address ¢ imissioner’s Office, GO5 New 


England Building, Cleveland, O 
NNSYLVANIA 


Wanted Good mechanical draftsman: one 
familiar with ilves preferred; state age, sal 
ary and experience. Box S76, AMiR Macn 


Wanted Assistant foreman, machining de 


partment; factory making mechanics tool 
promotion; state wages, age, experience. X 


Z.. AMERICAN MACHINIS1 

Man, experienced in punch and die work 
Address, giving experience, references and 
salary required, to Machen & Mayer Electricel 
Mfg. Co., Vhilade!phia, Denn 

Several all-round machinists and toolmakers 
wanted on light accurate work: good locati : 
inery only married men, sober and 


mechanics need apply 


west mac 
industri us and close 


tox SOL, AvERTCAN MACHINIST 

First-class general machinist wanted, pri 
cipally to operate mi'ling machine on general 
tool room worl must be an accurate work 
man and show results: small warm = shop 


nicely located. Box S52, AMER. MACHINIST 
Wanted—A good live agent in every shop 
or factory in the U. S. to sell one of the bert 
known preparations for removing grease and 
grime from the hands without injury to the 








skin Absolutely guaranteed An agent can 
make from S85.) to S25.00 over and above 
his 1 salar This is no fake Writ 
for fr sample and agents’ terms. The Klen 


zola Co., Erie, T’a 
WISCONSIN 

Wanted at once, National-Acme and Cleve 
land automatic screw machine operators, Box 
S69, AMERICAN MACHINIST. 

Draftsman Wanted—About thirty years old 
having had experience on paper machines: 
rone others need apply : send references, very 
full particulars as to experience and lowest 


sa'ary required Box Sah, AM MACHIINIST 
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field, O See Grinding Wheels Conn Cleveland Twist Drill Co., Cleveland, 
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Arbor Presses Union Twist Drill Co., Athol, Mass tease Engineering Works, Chas. | 
_ x : i Wilmarth & Morman Co., Grand | _ Chicago, 
Accumulators, Hydraulic Barnes Co., W. F. & John, Rock- Rapids, Mich. Niles-Bement-Pond Co., New Yor! 
‘he ' : ford, Ill age ' Prentiss Tool & Supply Co., New 
Chambersburs Ingineering Co., Niles-Bement-Pond Co New York Automatic Screw Slotter York 
} et g > Tiles ra : , . : > : . . 
R. hamt irg, Pa Wilmarth & Morman Co., Grand Brown & Sharpe Mfg. Co., Provwi- | Underwood Co., H. B., Philadelphia 
Watson-Stillman Co., New York Rapids, Mich. dence, R. I Pa. 
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Analyzing Machine Operations with a Meter 


Machine-shop Output Can Be Increased by a Study of Machining 


Operations from Power Shown by Graphic 


Recording Meter 
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\ll those engaged in regular manufact- 
g operations know the utmost import 

of economizing time in performing 
The cost of 


machine operation any 


made up of the direct labor 


rge and the 
rge. Analysis shows that the latter is 


ration is 
indirect, or overhead, 
more, times the di- 
The more 


1 one to three, or 


lal 


wr charge in large shops 


A. 


CG. 


Repairs to equipment, buildings and ac 
cessories. 
General supervision, 
Power, heat, light and water. 


The 


fixed 


indirect charges are more or 


charges and go on w 


equipment is operating or out of 


Any method which may be devised toward 
eliminating delays, with the result of turn- 
































FIG. I WESTINGHOUSE 


rtant items constituting the indirect 


charge are: 

rest 
equipment. 

rest the 

ilding, grounds and accessories 


and depreciation on cost 


es and insurance on 


ngs and grounds. 


GRAP 


and depreciation on the cost 


equipment, 


HIC RECORDING WATT METER 


ing out an increased product from a given 
tool will not only reduce the cost thereof, 
hut will often reduce the necessity for ex 


pansion of the plant to take care of an in- 


ising amount of work. 


cre 

Investigations tending to liminate 
avoidable delays have usually been ex- 
pensive and more or less complicated, in- 


simple solution 
article to t 
the means of 
the desired re lt 
Oby isly, if 
ent ] bef ] 
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From \ 
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some tools, th 
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1. Lack of f 
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tools or 
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4. Improper dri 
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from the meter to each tool from which yle No. 65,98. Date 2-27 -'08__ Westinghouse Recording Ammeter. Circuit No-— 
it is desired to obtain records. aE. oO © - © © o ° : 
. 1100 
Ixperience shows that one meter can be + —- - — —— 7 aa | ‘een a ene 
used for either of several tools, depending | (a. a << a. wa 2. ~ | 
‘ . . ‘ ' {opeoreees eee : oot SAN AS +— 
upon the uniformity of the work being A eT) SS |ADD | 
) . Jo PT > . 1 
done. Where there is much duplication of a Ee - : : 
the same operation, only occasional records | = Sw | 
are necessary and cne meter can be used ie} 62549 >!] '«+- —19-40-4 
. © . . } _ +60. > —< + - + + aa om ¢ — _— — 
with a number of tools. If the work va | : ben | is | | 
; . ; F ; ; cj | 
ries materially, the number of tools which ir-fy h+j + - 
the meter can serve is more limited a la — | r 
The instrument is somewhat like an in | | ba | | | 
dicating meter, but instead of being pro } - | | 
. ' : i} 
vided with a needle passing over a gradu | ‘iow 
20 | 
ated scale, a pen moves horizontally mak | 2 
ing a mark on a paper properly gradu : || 
ated. The paper is moved vertically by +— = 
y by ° 
loch l S that . Pe if « ‘ord T ee a 4— 4 
clocKWwork so lat a permanent record ot 10.3 . 2 
. / gene Oo O - «@ O C 
the magnitude and the time of all changes American Machinist, N.Y. 
in power consumption is obtained FIG. 3. METER CURVE TAKEN WHEN TURNING A MEDIUM-SIZED 
SHAFT IN A ROUGHING LATHE I 
A TypicaL Meter Curvi 
lig, 2 shows a typical curve, lettered for 
° aT : 1 2 ; $ ( 7 s 9 
reference purposes, taken while roughing ¢3 
out a steel shaft on an engine lathe. The _ — - “ 
record is read from right to left as noted CUTTING TIME IN MINUTES ee eae oe 
“f MINUTES. Time ir ' 
from the hour marks at the bottom. The Shaft No. Minutes 
hight of the mark above the bottom at any | ab “ae i i Total Change Reverse Adjust Complete. el] 
; —— , ™ - = . Shaft. Shaft. Tool, l 
time indicates the power consumed at that ( 
time. . . 
; ; 1 2.3 1.5 1.7 2.6 8.1 1.4 an ee © | 12.3 ) 
One shaft was completed in the time 2 2.4 14 | 1.7 2.6 8.1 12.1 2.8 6.7 29.7 
icin les ad ed “Change” ; 2.2 1s | 17 2.6 | 8.0) 14 | 1.4 1.4 | 12.2 ( 
ctween the periods marked nang 4 21 14 17 | 26 78 1.7 | 17 14 12.6 al 
just before 2 o'clock and just before 3 ad 2.1 1.4 1.6 26 aid 1.4 | 1.7 1.5 | 12.6 
’ 1 ’ . ’ i * 
o'clock. The cross hatching indicates the ameaned 
i = hen? TABLE 1. ANALYSIS OF TIME CONSUMED IN MACHINING SHAFTS. sn 
metal removed from the stock to obtain : 
. ~ ° — — i 
the completed size of the shaft. The let- 
ters on the curve and the sketch corres- from a to b the pen marked ab on the from the chuck, turned about and the « 
pond. Just befdre 2 o'clock the workman record. At b the power decreased to no posite end was replaced in the chuck : 
° ? 
completed a shaft and shut down the mo- load because the feed on the tool was order to cut from j to e. The interval % 
tor, as indicated by the zero reading of shut off in order to adjust the cutting tool during which the motor took no curré 
‘ P “ 99 ° ‘ - e Ca 
current in the interval marked “Change. to a larger diameter as required. Cut- from 2.20 to 2.29, showed that g minutes 
During this interval of eight minutes he ting began again and continued to c, but were required to reverse the shaft. 
removed the completed shaft and placed the power was less than at al’ since less After the motor was again started, the 
new stock in the lathe. At 2 o'clock the metal was being removed. At c the diam- cutting was continued until the shaft was 
motor was started, as indicated by the eter was again changed in order to take completed, cutting jh, hg, gf, fe ai 
increase of power, and ran idle for a short the cut cd, and at d another change was finally ji. The shaft was removed during 
interval while the tool was being ad- made for cut de. the interval marked “Change” and 
justed. At a there was a sudden increase At about 2.20 the motor was shut down placed by a new piece of stock, after which 
in power indicating that the tool was cut- for the interval marked “Reverse.” The _ the cycle of operations was begun on the 


ting. While the shaft was turned off shaft was half completed and was removed next shaft. 




































































Dial Style No. 65,928. Date_? - 25 - 08 Westinghouse Recording Ammeter. | Dial Style No. 65,928. _ —— 
Oo Oo 1@) oO 12) Oo Oo ») Oo O 1@) 
T100 ———_— —— ss Ss an | wie ] 
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} } ee a ’ Jo a — — 
| | - 9 mentees 
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| N 
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0 | | Mod et oe) 
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FIG, 2, TYPICAL METER CURVE TAKEN WHEN ROUGHING A STEEL SHAFT IN AN ENGINE LATHE 
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No me FL _ Westinghouse Recording Ammeter. Circuit No Dial Style No. 65,923 tion of two more shafts per 10 hour day 
O O O O On the lathe in question the daily over 











100 ac] . ro I< Sy t oO > 
= _ aul ef—24 a) head charge was $6 and the workman r¢ 
- —— ceived $3.50, making a total of $9.50 per 
" LL SSITILLS A mane meee meen eeesesesss SY | Js M 
| aE Co day. The 20 per cent. saving at wee te 
: say. rw 20 per cen aving amounts to 
; $1.90 per day on that particular job, Th 
cost of the meter installed 1s ipproxl 
mately $125, hen by the saving on the 
= one job alone the meter will be paid for in 





pains 65 working days. -n a busy shop there 
= are many such delays which are over 
| 0 looked since tl men in charge have no 
means of discovering them They are 
} | kept too busy with other matters to see 
| j such de lays, self-evident as they may seem 





after being known 

















Use oF METER IN DETERMINING Most Eco- 





NOMICAL CUTTING SPEED 





sist, VY, 








O * ” mn iia tae Besides climinating all unnecessary de- 
| } } : 
> : lays betw n ti ( ting oOo rations 1 
FIG. 4. METER CURVE TAKEN WHEN TURNING A HEAVY SHAFT IN A ROUGHING LATHI : — wm ting Operations & ts 
absolt tely necessary to us¢ the proper rate 
— SIS OF THE : CURVES a similar record take vhile a_ heavie of cutting for most economical produc 
ANALYSIS OF THE METER CURVI l 1 taken while a | 1er g | 1c 
9 Table 1 shows how accurately an opera- shaft was roughed out on the same ma tion The rate of cutting depends upon 
— tion of the above type can be analyzed into” chine. It will be noted that the time re the depth of cut, which is usually tixed, 
the items of time. quired to make the reversals and changes, the feed and the cutting speed. The feed 
ne il Columns 1 to 4 give the time required in indicated by the periods marked “Change” nd cutting speed can be varied Lhe 
iutes 1 : a 3 a 6 ” } : ’ , 
plet minutes to make « h cut. Column 5 is d “Reverse,” was shorter in the case of proper value for these depends upon the 
total of these or the total cutting time. lig. 3 than in Fig. 4 Upon investigation nature of the work, the cutting tool em- 
—— Column 6 is the time required to chang it was found that the longer intervals in ployed and also the strength of the ma- 
. t shaft; Column 7 shows the time ri lig. 4 were due to del in waiting for chine tool \ small feed with high cut- 
2 quired to reverse the shaft. The time re- overhead traveling-crane service ting speed usually requires more frequent 
2.6 ired adiust tl ‘uttinge tool is given ry : ral > . le ¢]} ; 
6 quired to adjust the cutting Ol g I 1 iit avcrage ot several days curves pt nding of tools than a coarser teed at a 
- Column 8 This is the sum of the’ teken on the two jobs showed that the slower speed. Thus there are more delays 
all intervals between the cuts Phi “Change” and “Revers periods were due to removing and grinding tools. By 
——s last column is the total time required to each five minutes longer in the case of the means of the recording meter it is pos- 
mplete the shaft heavier shaft, or 10 minutes’ delay was sible to record all delays and cutting pe- 
x < - - - . . “a3 1 . . : . 
de i In case of shaft No. 2 it will be noted caused on cach due to lack of proper crane riods over several days’ operation, and in 
. be 4 7 ¥ 77 ’ , | y e 
el that the time to change shafts and to ad scrvice lhe time required to complete’ this way the effects of different rates of 
¢ , : ‘ : : k : 3 . : : 
- st the tool is greater than in any other the larger shaft was 55 minute By elimi cutting upon output may be Inve stigated 
. r . . . } 1, ‘ . ° - ¥ 
nut case. This is due to grinding the tool, nating the 10 minutes’ delay, this could be and the most efficient conditions deter- 
ich caused .10 minutes delay in the time = rcduced to 45 minutes, effecting a saving mined under actual shop conditions 
| tl change shafts. | | had to be ad of time and cost of a it 20 per cent Figs, 5 and 6 illustrate the effect of 
ee ted to the proper ngle with respect This condition was remedied by install Coubling the rate of cutting on a given 
1 > ] . Se 4 : = ° ee " " " ° . 
ay to the work in the tool rest: this took 6.7 ing a jib crane beside tl lathe, » that piece of work as shown by the meter. In 
ad . ° ; . . . : ‘ x 4 
inutes for adjustment, which 1s 5 min a shaft can be cl d as soon as com lig. 5 the cutting speed was 8o to go feet 
uri ; : 
o ‘ age . +] ‘ - re ton of . sale : : ‘ ’ 4 
es greater than the average figures for pleted. The change results in a compk per minute and in fig. 6, 40 feet per min- 
his operation, 
vhich = , , 9 
: Tests have shown that with a given type Dial Style No. 65.923, Date_* Westinghouse Recording Ammeter 
1 the : ‘ Sa : c 
t cutting tool the power required to cut : . ; = 
etal increases in direct proportion to the ; a a = 
° : b 
ount of metal removed per minut _ me 
| b a 2 
nee, the excess above the power re ar . =. , —e 


| 
° ¢ . . . - Se C a c a 
ired to run the machine idle is an in- ' —  —__ es.” ——— is) ae: f | 


ition of the rate of cutting. 













































































From the information obtained — by 7 ‘ Ae 
phic records of the above type it is i — H | | | 
sible to compare the operation of dif rH iT | — _ < oa a |") Mi 
ent classes of work on the same tool 1 | | | ) | | — - | | 
the performance of different types of | | i [—] | — _ iy 
ls on the same work, by a simple but | , 1 | | 4} — | - BH 
irate means | — ' —t -_ | | 
_ if Meter Curves Orren Snow up Un- | | = | | i | i = . 
SUSPECTED CONDITIONS = | | wh | 
| “ he following examples will illustrate 1 Dan i : , = i l ia 
M use of the meter and show how its }} | —— | } i Zz | | 
rds showed up conditions not known i and I | é 
| xist before the records were obtained. [ 4 } : : 4 | 
' record shown in Fig. 3 was taken —— — —_ = = | | 
a ile turning a medium-sized shaft on a v . C O é ; 2. Ree 
aa ghing lathe. The shaft was light FIG. 5. METER CURVE TAKEN WHEN TURNING A SHAFT AT A CUTTING SPEED OF 80 TO 90 
ugh to be handled by hand. Fig. 4 is ee sen wennte 











554 
ute, the feed being the same in both cases. 
The saving in time by the higher rate of 


cutting is made very striking and con- 
vincing by the graphic record. With a 
little practice the rate of cutting can be 


r 


determined directly from the record. For 


instance, the two rates of cutting and the 


time required in each case are represented 
5 and 6 by the rela 


widths of 


very closely in Figs 
tive hights of the curves and the 
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moving exactly the same amount of ma- 
terial. The intervals required for the ad- 
justment of the 

slot 

on the 
ter, 
of 


positions of the tools from 
to another averaged 6.1 minutes 
id 
an average of 50 per cent. in favor 
The time to the 
be included to determine the 
advantage of 


The setting up time was found 


cne 


miller ar minutes on the slot- 


3.1 


- 
or 


the slotter. set up 


work must 


relative one machine over 


the other. 








Set Up 


2 hours. 1 hour 


2 hours. 


Milles 
Slotter 


Adjustments 


12 minutes. 1 
| 0 hour, 36 minutes. 


Total. 


Cutting Slots. 


4 hours, 56 minutes, 
} hours, 40 minutes, 


44 minutes, 
4 minutes. 


hour, 
1 hour, 











ANALYSIS OF TOTAL MACHINE TIME OF MILLER ANI 
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by the slotter was but 74 per cent. of that 
required by the miller, or a saving of 1 
hour and 16 minutes on every such job, 


DETERMINATION OF “TIME FACTOR” 


An important factor in the operation of 
machine tools is the percentage of the to- 
tal working hours which the tool is ac- 
tually cutting. 

“Time 
the 


will be called 


lower this 


This percentage 
The 
greater the number of idle periods in the 


Factor.” percentage, 
performance of the machine and unneces 
sary delays very likely occur in some part 
Table 4 
motor-driven 


of the operation. is based ot 


records taken on boring 




































































TABLI mills and shows in detail the operating 
SLOTTER ON SAME WORK ea: ‘ > oem is ° , 
re candice we iy ________-~— conditions of this type of machine in a 
nas large shop. 
eels AAR Siemon Kernen: wenn: pecan mes ome aes) ieee Column 1 indicates the size of the bor- 
; ' ‘ : ing mill. Column 2 refers to the number 
an ———_~—soof the record taken by the graphic meter. 
avi a MAXIMUM LOAD In Column 3 are the time factors obtained 
ee, Nee Te _ —————— Average KW. | pond Factor. from the records. These percentages vary 
Per Cent Per Cent, Per Hout from 28 to 62 per cent. on the smaller mill 
ae a. _ pow | The higher percentages are due to jobs 
— aii —_———- which have cutting operations extremely 
1.8 >| 7.7 #) 0.63 7.5 long compared with the time required to 
= - 2 + ~ ~- = t 99 set up the job. On the other hand the 
A 4 a6 8 6.6 ~ 5. a 15.0 low time factors indicate setting-up time 
S é 37 ( 99 6 83 9x 0.81 915 in proportion to the cutting time. The set 
s a | " . * sd = _ —_ ting-up time includes the time -required to 
S ; ~ - 3 = : Br ¥ as remove a completed job, clean table of 
x 9 60 7.0 $5 15.5 78 4.2 21.0 chips, wait for crane service, bolt and 
S a " — ' eas sod sas ssid center the new casting on the table of the 
eAnee 6 AMALYEIA OF OPERATION OF BORING MILLA. mill ready for the cut; all delays which 
ee See eS may occur in obtaining cutting tools, 
the portions showing correspt nding opera Circuit No Dial Style No, 84,671. Date... {- 11-08 a Westinghouse Recording Wattmeter, Circuit No. 
tions. = _ a a cat bed O ‘ 0 
0 
Use oF METER IN COMPARING EFFECTIVE- | ; a 
NESS OF DIFFERENT MACHINES 
ON SAME WorK | - 7 — —— = = 
The following example will show how 
the meter can be used to compare the tim 
to do the same operation on different 
tvpes of machines, as for instance, to de : : - 
termine whether a milling machine or 
slotter will do a given piece of work in | 
the shorter time. Several records wer C — b ‘ by a 
obtained from two such machines cutting ere | a ——| ——— a 
the same material over a period of several a | = - my i ore | 
days. Both tools were of the portabk : ; or 
type and were set up to cut the complete == = | ee | | 
number of slots in a generator frame with 
one setting of the machine tool. lhe | = 
graphic records made by the two machines 1 Ft = ‘ 
showed the following results: eal 
O O O O O 
_ - aX ————— ) A.M, American Machinist, N.Y. 
Size of Slots, | itting [atinutos to F1G, 6, METER CURVE TAKEN WHEN TURNING A SHAFT AT A CUTTING SPEED 
; = Minutes, | Inch, OF 40 FEET PER MINUTE 
sarc ; oo} +t as a to depend mostly or the work and neither drawings, or other materials are included. 
tcol had an advantage. Each machine was’ The time required to make adjustments of 
rABLE 2. ANALYSIS OF clv'rrING TIMES Mle two hours, during which period the the cutting tools between cuts also r 
OF MILLER AND SLOTTER ON jobs were ing set up The results may duced the time factor, amounting in th 
SAME WORK then be summarized by comparing the majority of cases to about 10 per cent. of 
. = operations of the machines in cutting two the complete time. 
The actual cutting time per inch of the similar jobs of 12 slots 10 inches long. The remaining columns show the oper- 
tter was only 50 per cent. of the time See table 3. ating conditions of the driving motor. The 
the miller, and both tools were re- This shows that the total time required average kilowatts per hour is the total 
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CORNER AND RI S HE LEI 
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wer consumed divided by the total num- ANALYSIS OF A LONG MACHINING tions in a simple way. Unknown delays 
of working hours and affords a basis OPERATION are not only vered y are 
tor calculating the power bill. On the 72 Table 5 shows how the time of a long definitely cated, thus providing eal 
-h mill the average is 1 kilowatt per machining operation was analyzed by Of increasing production on a given equip 
ir, and for a working day of 10 hours, means of the graphic meter. A large ment without king any expensivé 
power bill will be 1o kilowatt hours = cact-iron generator frame of about 18-foot Changes 
times the rate per kilowatt hour. The last __ a = 
column expresses this average load in per- , ad 
. er Cent. of 
ntage of! the name plate rating of the Operation. Tim —— Results obtained with case-hardened 
; PP : % ng Time. : 
tor and is termed the “Load Factor. . desma pinions wert sed in a_ report - 
l iS ~. re } ' ‘ _} hy17- j ] ; ‘ 
it 1 obviou that the data above tabu ee 13 hours, 7 minutes.} 2 9 cently present I way ciation 
d show in detail just how long the Cutting...... 17 hours, 49 minutes.| 1.5 in Exgland { rt it was pointed 
‘ , 3 ; Adjusting tools 3 hours, 34 minutes 10.3 : . 
ll is cutting and standing still and also out that the ‘ ! leage of th 
a ° - ee ataccadne 44 hours, 30 minutes.| 
w just what power is required per day pit sow g ( 0,000 $ 
vhile performing the regular shop opera- ,. er ree mee ( whet life of irdened 
P afer Pn ll rABLE 5. ANALYSIS OF MACHINING : 
tions. The shop manager thus learns de- OPERATIONS OF AN 18-FOOT GEN pinion w ),000 20,000 
ils which are impossible to obtain in any ERATOR FRAME ON A mile r] l 
er practical way. Fig. 7 shows a typi- BORING MILL. gcar wl A 
( record obtained on one of the above — ened p W ecl 
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Echoes from the Oil Country— 
Who Can Tell the Commer- 
cial Effect of Odors > 


By W. OsporNne 


It would seem as though almost. all 
sides of the shop questions have been dis 


cussed at some time or another, but there 


is one point that so far as my reading has 
gone seems to have been entirely over 
looked 


Did it ever occur to you that every 
shop has its own individual odor, and that 
this odor might have an effect on the 
work turned out 


We all have had experience with vil 


odors caused by abnormal conditions 
which are only temporary. In one such 
case a workman was annoyed by a very 


disagreeable smell that he could not locats 
amidst the numerous regular smells of the 
shop. This smell was so persistent that 
it took his attention from his work, and 
the foreman had to remind him that the 
purpose of his being in the shop was to 
get out work. This led the man to tell 
the foreman about the odor which by this 
time he blamed on some of his fellow 
workmen who he thought were putting 
something on the machine to produce it. 
He thought it smelt like limberger cheese. 
The foreman told him to take time to 
thoroughly clean up the machine and its 
surroundings and then to get down to 
business. While this was being done a 
rat was found in the base of the machine 
and as it was in an advanced state of de 
enough to ac- 


Almost 


any normal man is “fine haired” enough 


composition it was “high” 


count for all of the unusual odor. 


to have such an odor as that interfer 
somewhat with his “efficiency curve.” 


he 


One machinist used to say that when 
was working with cast iron where he had 
to use oil it alwavs made him think of 
the time when some of the children in a 
country school got the itch and as a matter 
of precaution his mother made him take a 
lot of sulphur mixed with molasses. He 
was never able to arouse any enthusiasm 
over a job that smelled like that 

We may be so familiar with the smells 
of our shops that we do not notice them 


but mo t of readily notice the various 
shops, but whethe r we 


on fn strane 
notice them or not there is not any ques 
tion about shops being full of them. It 
is one of the things that it seems that we 


ways knew that certain odors do pro 


duce a very powerful effect on the feel 
ings. The smell of some things produces 
at once a feeling of hunger, while that of 
other things produces nausea. The smell 


of most flowers produces a pleasure dif- 
ficult to define but which tends to make 
us want to linger near the source, while 
the smell of a skunk is far from pleasant 
and make want to move from the 


Vicinity tainted with it. There are smells 
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that irritate us and there are others that 

sooth. 
While we 


have the greatest effects on us is it not 


recognize the ones which 
reasonable to suppose that every smell has 
some effect? If this is true, might it not 
also be true that certain ones would have 
an influence on most men which would 
make a commercial difference in the re 
sults obtained when they were present as 


compared to those obtained when they 


were absent ? 
It may be that when any person is sub- 
jected to the influence of a smell for con- 
tinued lengths of time he becomes in- 
mune as far as its influences go, and if 
this should be so it would not be of any 
lasting benefit to perfume our shops unless 
we kept changing the perfumes frequently, 
and it may thus come about that we shall 
come to have professors of odors at some 
time in the future. 

In speaking about the shop odors I am 
not intending to take in the ones that be- 
long more properly under the classification 
of stinks. Most if not all of these are 
preventable and their existence are a re 
flection on the management of the shop in 
which they are found. The odors that | 
would speak of as distinctly shop smells 
are those which come from the materials 
used Metals give off smells in being 
worked. So do woods, oils, paints and 
many other things, and these blending pro 
duce a compound odor. If the output is 
uniform this odor may become fairly 
well established. A change of material 
or of methods may vary it to a_ very 
noticeable extent. The odor and the va- 
riations are likely to be more noticeable 
to one who is only intermittently in the 
room than they are to one who is there 


. think 


that there are some odors which are 


continuously throughout the day. 


strong enough and disagreeable enough to 
interfere with business. As an illustration 
| will mention a stove polish that makes a 
When the stove 


is first heated up after it is applied the re- 


stove look very pretty. 
sulting smell is such that those who can, 
eave the house, and those who cannot, 
wish that they could. As a domestic polish 
for winter use I do not expect that polish 
to become popular. There is a liquid that 
smells like decaying bananas. It is useful 
for mixing with bronzing powders but the 
smell is both penetrating and lasting and it 
is very disagreeable to most people, so 
much so that at least one shop made sev- 
eral trials to find something that would 
take its place 
it was used complained of headache and 
| 


ns. 


Men working near where 


rebelling stomac 

It may be that the product of a shop 
carries an odor with it that may influence 
the public. I can think of one such 
odor at present. I sometimes receive ad- 
vertising matter of a high grade that 
brings with it a smell that makes .it receive 
a very brief and distant reception. I can- 
not tell whether this smell comes from the 


binding, the paper, the illustration or the 
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reading matter, but to me it is so intensely 
disagreeable that I cannot tolerate it, anc 
most of the matter that comes with it as 
an attendant goes into the waste basket 
| have received sam 


hi 


without being read. 
ple copies of magazines that carried t 
smell and not only have I not beet 
tempted to subscribe for them but I woul: 
not accept a subscription as a gift. Ther 
is one thing about this smell, and that 

that it comes on high-grade work an 
never on the cheap work. It may b 
that it is an indispensable part of som 
new process, but if it is and that smell i 
as disagreeablee to the rest of the humai 
race as it is to me some improving wil 
iave to be done before it will be a “go 
Fortunately it is not attached to my fa 
vorite reading matter, and I hope that i 
never will be or I may be obliged to in 
vent some way of reading at about a te! 
foot range, or else hire someone who i 
not so susceptible to do my reading fo1 
me. I realize that some reading must b 


done regardless of smells or other incon 


veniences for without it progress ceases, 


although up to now the literature with 
the disagreeable odor has not been indis 
pensable. 

I wish that I had a way of describing 
this odor so that others could recognize it 
for I would like to know what it comes 
from and what excuse it has for being 
there, and find out whether it is as dis 
agreeable to others as it has been to me 

There is a cup grease that has an odor 
that I cannot describe any better than t 
say that it is an appetizing odor. 
| hav 
often wondered what it was that gave it 
such a nice smell for I had always sup 
posed that cup greases belonged in th 


grease is good and so is the smell. 


soap family. One day a friend who is in 
the oil and grease business called on m« 
and I dug for information. I found that 
the ingredient that produced the odor was 
a very necessary part of the compound al 
though it did not have any other offic 
than to make it smell attractive, “but, 
said my friend, “it is that smell that sell 
it. There is one thing in the grease th 

must be used to make it and that thins 
stinks so badly that we couldn't give it 
away unless we scented it with som 

thing.” 

It will not do to say that all odors th 
are disagreeable are unwholesome, mean 
ing that they are poisonous, for such i 
not the case, but there is not any questio. 
about a disagreeable odor being disturbing 
enough to attract the attention even from 
music or a sermon. If it is powerful 
enough to make one feel like doing som« 
thing rash even under refined surround 
ings, who can doubt its influences in shoy 
surroundings Perhaps even now som 
genius has been experimenting and soon | 
will be approached by a salesman who will 
furnish an odor that will make profit shar 
ing, the premium system, and all such like 
schemes entirely unnecessary. 


Who can tell? 





The cup 
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The Machining of an Automobile 
Cylinder 


By James McIntTosH 
The machining of an automobile cylin- 
ler has been given much study and several 
nethods have been tried to secure uniform 
The 


vlinder has to 


results. conditions under which a 


are such that the 


operate 
vethods used in order to obtain a finished 
vlinder are very important, and if the de 
the results of any 
work 


night be well to define what design has to 


ign is not favorabk 


he good wasted It 


nethod may 


do with the final results obtained even 
ith the most accurate machine work pos 
sible. 

In the first place the conditions under 
which a cylinder has to operate are severe 
and as the heat is generated at the head 
end, there is a chance for unequal expan- 
sion to change the shape of the cylinder. 
It is, therefore, very essential that no sur 
plus metal be allowed in contact with the 
bore and valve seats and that all points in 
contact with the heat of explosion be of 
even thickness of metal. Provision should 
he made to absorb the heat at all points so 
that uniform expansion of the metal will 


result. It is also very essential that the 


metal of the bore be regular, for if a mis- 
laced jacket core causes the thickness of 
the finished cylinder-bore wall to be irreg 
ular, we cannot expect the expansion to 


be uniform. . 

ANNEALING THE CASTINGS 
The question arises as to its being ad- 
visable to before or 
after 
Per- 


anneal the casting 


during the process of machining, say, 
he casting has been roughed up. 
nally I do not favor the process at any 
stage of the machining. When we con 
sider the casting has to be heated and 
oled in the annealing process’ the 
hances are the heat will not act alike at 
ll points and the same will apply as to 


1e cooling process. It may eliminate 


hard spots, but be the means of causing 
internal strains that did not exist before 


I consider an iron casting if 


llowed to cool in the mold has every 
hance to do a good job of annealing, and 
ny attempt to improve on it will be less 
tisfactory. 

The next question that arises is what is 
) be gained by finishing the bore by grind- 
1g and when shall the best results be ob- 
ined? The result of grinding will mean 


standard 


cheaper method of holding a 
-e with a smoother bore compared with 

method of reaming I know of, but as 
when the bore should be ground is, to 
mind, very important. The usual plan 
to let the cylinder cool off before finish 
g either when grinding or final reaming 
that the heat generated due to the 
ughing cuts will be eliminated. If a 
ie bore is desired when the cylinder is 


Id, then I say, amen. But the chances 
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are that if a finished cylinder bore is hot, 
due to cutting, and any change takes place 


as a result, the cylinder will be nearly the 
to working 


heat is 


same as if the heat was du 
conditions in an cngine, as_ the 
applied from the inside and acts directly 
cr the bore, and a more satisfactory bore 


the result. 
THE IpEAL CONDITION 
The ideal condition would be to finish 
the bore with the cylinder at its working 
temperature, but that being impossible, we 
may be safe in assuming the nearest ap 
as best The 


proach to that condition 


adoption of such a method is practical, for 
if the 
to the grinder and results are to be ob 
both 


output of 


capacity of the boring mill is equal 


regulating tiie speed of 


so that the one can handle the 


tained by 


the other, there would be nothing gained 


by letting the cylinders bored get ahead 
of the grinder. Even if there was a cold 


cylinder ground every morning, the result 
would not be any worse than it perhaps is 

What 
get ideal conditions; 
mplished the 


if the precaution were not taken 
we are aiming at is to 
if that can be acc 


will be. 


results 


FINISHING BY REAMING 
Some concerns prefer to finish by ream- 


ing, believing the cylinder piston and 


rings will come to a bearing sooner. There 


is no question as to that claim; if wearing 


] ] 


is a virtue time might be saved by lap 


ping the cylinder and piston with some 
abrasive substance, but to resort to that 
process to correct defective methods is out 
of keeping with the intent of this article 
I do not 


eround must be better than one that has 


claim that a cylinder that is 


ming, but if a cylinder 


is ground after it has cooled the chances 


been finished by rea 


are the cylinder that is carefully bored 


and reamed will be better 


The trouble with the latter method is 


that too much is expected 


of the reaming 
The first rougher is not considered as im 
portant and its defects will be left to the 
second to correct, and t reamer 
must correct all the defects due to pre 


vious cuts. That, more than anv other 


cause, has been the reason why some con 
cerns cannot finish a true bore without 
rrinding. The first essential to get a true 
hore is to have a suitable machine that will 
hold the job rigidly, a suitable fixture to 


1 


prevent cramping of the evlinder, and suit- 


able boring heads kept nm good condition, 


each to do their share of the 


work so that 
all is not left to the reamer 

Borne 
asked, what are the most 
heads to use? \ head 


arranged that the 


It may he 
b ring 
with multiple cutters sé 
tools can be readily liusted and ground 
so that all will do their share of the cut- 
ting. The number of tools are optional, 


hetter an en number so that 


but are 
they can be calipered if three heads are 


to be used (and that is the least number 


i <- 
857 


with which to get results). They can to ad 


ventage have a different number of tools 


in each case so that one cannot readily tak 
up the irregularities and follow them, If, 
for instance, we start off with four tools 
in the first head, the second with six tools 


will not mesh with the points of contact 


of the first rougher, and if the reamer has 
eight tools it will not mesh with the ir 
regularities of the second head The 


reamer may be further improved by plac 
ing the blades alternately right and left. 
slightly spiral, so that the blades will elim 


tendency to chatter or follow 


ance of each cutter head cd ing it ire 
will be evident for if the first cut 
means heavy cutting and irregularities 
due to rough core the chances are that 
the next will have to take up the irregu 
larity, and to a certain extent the reamer 
as well If thr ugh neglect the heads are 


permitted to get dull, the results will | 
aggravated instead of 
being a sizing tool with a light cut, 

compelled to take up the irregularities due 
to previous cuts’ and eventually loses its 


| 1 1 


size while the quality of work will bi 


seriously impaired 


The Toggle Joint 


By H 


TERHUNE 


Many designers seem to have a 


idea of the toggle joint, and when one 


comes up in their design they figure it 


(if at all) from one of the many formulas 


found in hand or textbooks, hardly any 
two alike, and about as reliable as the 
stock market during a panic. Kent, the 
family Bible of the mechanic, comes about 


when it states that 


R: P:: cos. @ 2 sin. a (two struts), 
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DIAGRAMS OF FORCES OF A TOGGI 


of equal length, a being the included angl 


as in | iz. I 

wical wav to treat 
such a problem than as a combination of 
levers, the passing through a cer 
tain distance being equal to the resistance 
through a certain distances This is best 


explained by the diagram and 


formula 
R (versed sin. a + versed stn. b) 


P= > 


where P is equal to the force and R the 


resistance 


One can at once see that the force P 


will pass through a distance cc’, while 


the resistance will pass through but x +- ¥. 
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Autogenous Welding of Metals 


Apparatus Used for Oxy-Actylene Welding. 


Manufacture of Gases, 


Welding Steel, Cast, Wrought and Malleable Iron, Brass and Aluminum 
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Since the advent of high-speed steels 
one of the most important advances, to the 
engineering industries at large, is the de- 
velopment of autogenous welding. By this 
is meant the fusing together without pres- 
sure of two metals, simply by allowing 
them to melt, then to mix and unite as 
they cool. While this can be accom- 
plished in several ways, by electricity, by 
oxy-hydrogen, by oxy-gas, or by oxy- 
acetylene, the last mentioned is beginning 
to be quite generally understood when 
reference is made to this kind of welding. 

Eliminating consideration of electrical 
methods, the apparatus, briefly outlined, 


oe B. 


simple and very inexpensive 
joining together similar metals, largely ef- 
fected, heretofore, by the more com- 
plicated and less satisfactory processes of 
addition, new 


means of 


riveting or brazing. In 
methods of manufacture have been intro- 
duced along many lines and the repairing 
of broken or defective parts has become 
an industry in itself. 


APPARATUS AND BLOWPIPE 
Considering only the oxy-acetylene pro- 
cess and describing the apparatus more in 
detail, it consists, in its common form, as 
shown in Fig. 1, of a blowpipe, a tank 
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FIG, I. 


includes a suitable blowpipe with facilities 
for obtaining a supply of oxygen and 
either hydroger, coal gas, or acetylene, the 
blowpipe differing somewhat with each of 
the three combustible gases. Such outfits 
for use with oxygen and hydrogen have 
been familiar for many years in labora- 
tories where, however, almost their sole 
function has been the reduction of ele- 
ments rather than the welding of metals. 

The quite recent development of com- 
mercial methods for making oxygen has 
now broadened the field of usefulness of 
this apparatus by placing within reach of 
practically all engineering industries, a 
*From The Electrical Journal. 


+Manager, railway denartment, Westing- 
heuse Electric and Manufacturing Company. 
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OXY-ACETYLENE WELDING OUTFIT 


containing oxygen under pressure, an 
acetylene generator and its storage reser- 
voir, together with suitable valves and 
hose. A more complete outfit comprises 
a generator and a tank for the manufact- 
ure and the subsequent storage of the 
oxygen. This equipment may be still 
further amplified by the addition of a 
compressor for reaching higher pressures, 
where necessary, than can be obtained 
from the oxygen generator direct. 

The French must be given credit for 
the development of the first commercially 
successful oxy-acetylene blowpipe or torch. 
In 1901, Fouché and Picard exhibited be- 
fore various French societies, a torch in 
which both gases were supplied under 
high pressure, the acetylene being diluted 


A Ww & &f 


with gasolene or ether to aid in prevent- 
ing “back-fire.” 

In 1902, Fouché succeeded in develop- 
ing a high-pressure torch in which the 
oxygen could be used with the acetylene 
undiluted. Practical use of this type of 
torch, however, soon indicated an inherent 
defect, in that the pressure of the issuing 
gases tended to blow away the metal from 
the weld as fast as melted. This difficulty 
accordingly led to the further develop- 
ment, also by Fouché (1903), of the pres- 
ent low-pressure torch now so largely em- 
ployed. 


NozzLE AND FLow oF GASES 
In this latter type, the oxygen is used 

















FIG. 2. FOUCHE WELDING TORCH, EXTERIOR 


VIEW 


under a pressure ranging from nine to 
thirty pounds depending upon the nature 
of the work, while the acetylene is sup- 
plied under a still lower pressure, varying 
from a few ounces to several pounds ac- 
cording to the style of torch, of which 
there are a number now being exploited. 
Figs. 2 and 3 show an exterior view and 
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FOUCH E WELDING TORCH, INTERIOR 
VIEW 


FIG. 3. 


a longitudinal section respectively of one 
of these torches. 

The oxygen flows through the upper 
pipe directly into the torch to the small 
mixing chamber, the acetylene being con- 
veyed separately through the lower pipe 
to the same place where the gases then 
mix and pass out at the nozzle or tip. As 
the velocity of the explosion wave is ex- 
tremely high, the tendency to “back-fire” 
must be guarded against. By making the 
acetylene pipe as small in section and as 
long as possible, and further by giving to 
the oxygen a velocity of not less than 500 
feet per second, this is effectually accom- 
plished. 

The capacity of a torch is determined 
by the orifice in the nozzle. In some 
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makes the nozzle is accordingly remov- 
able and a number of different sizes are 
provided, these being readily interchange- 
able to suit the work; in others, the noz- 
zle is fixed, a separate torch being required 
for each class of, work. The former is the 
more flexible; but, where large quantities 
of any one kind of material are the rule, 
either torch may be used with equal ad- 
vantage. 
TEMPERATURE OF FLAME 
From the equation for the complete 
combustion of acetylene 
C:-H:+ 2.5 O. = 2 CO:.+ H:0O, 
it will be observed that two and one-half 
volumes of oxygen, O, are theoretically 
required to one volume of acetylene, C.H2, 
producing two volumes of carbon dioxide, 





FIG. 4. ACETYLENE GENERATOR ( MONARCH 


CO:, and one volume of water vapor, H:O. 
The amount of oxygen actually consumed, 
however, is considerably less, it being va- 
riously stated as from one and one-tenth 
to one and eight-tenths volumes, to one 
of acetylene. 

In explanation of this fact, it may be 
stated that the temperature of combustion 
is greatly in excess of that at which steam 
dissociates. As a result the hydrogen in 
the acetylene does not unite with the oxy- 
gen from the torch to form water vapor, 
as indicated in the preceding equation, 
but passes rather to the outer edge of the 
welding flame, where it comes into contact 


‘ACETYLENE COMPANY) 
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with the cooler surrounding air, extracts 
the oxygen from it, burning at a reduced 
temperature, and forming water vapor in 
so doing. 

It is further probable that the combus- 
tion of the carbon is not always complete, 
se that the resulting mixture contains at 
times, in addition to the hydrogen, car- 
bon monoxide and carbon dioxide gases. 
The welding flame proper is surrounded 
by an irregular semi-luminous, pink flame 
of lower temperature, which not only 
serves to protect it from loss of heat, but 
also tends to prevent oxidation of the 
metal when being melted, by keeping it to 
some extent from contact with the air. 


TEMPERATURES OF GASES 


Acetylene when burned in air gives rise 
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stood that the several temperatures men- 
tioned are approximations only, as no 
exact determinations have yet been made. 

These increased temperatures will be 
the more readily appreciated when it is 
remembered that air is composed of nitro- 
gen and oxygen in the proportion by vol- 
ume of 79 parts of the former to 21 parts 
of the latter. Since nitrogen is an inert 
gas, and forms such a greater proportion 
of the air, the heat of combustion is large- 
ly expended uselessly upon it, thus ma- 
terially lowering the temperature of the 
flame; whereas when oxygen is substituted 
this waste of heat is entirely 


for air, 


avoided. 


CatciuM CARBIDE 


Although acetylene was first produced 
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FIG. 5. 


to a relatively cool temperature of 1800 
degrees Fahrenheit as compared with 2500 
degrees for coal gas and 3500 degrees for 
hydrogen. If were the highest 
temperatures attainable, neither acetylene 
nor coal gas would be especially suitable 
for welding; burned in oxygen, however, 
instead of in air, quite different results 
are obtained, particularly in the case of 
acetylene, which then gives a temperature 
cf 6300 degrees Fahrenheit, or but a few 
hundred degrees less than that of the car- 
bon electric arc, while under similar con- 
ditions coal gas gives 3000 degrees and hy- 
drogen 4800 degrees. It is, of course, under- 


these 





OF GENERATOR 


SECTIONAL VIEW 


in 1836 by Davy (Edmund) from a by 
product obtained in the production of me- 
tallic potassium, and its further production 
direct from carbide was an- 
nounced by Woehler in 1862, it is exceed- 
ingly interesting to note that, outside of 
laboratory work, no use was made of this 
knowledge until 1892. 

At this time Thomas Willson, an elec 
trical engineer, while endeavoring to make 
metallic calcium from lime and coal tar, 
through the medium of the electric fur- 
nace, obtained a dark-colored slag which 
he placed in water in order to cool quickly, 
when it at once commenced giving off gas. 


calcium 
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It was thought at first the slag was the 
metallic calcium sought and the gas hydro- 
gen. Upon igniting the gas, however, it 
burned with an intensely yellow flame ac- 
companied by a large amount of soot. The 
experiment was repeated several times 
with like results. 

Analysis then showed the slag to be cal- 
cium carbide and the gas acetylene. This 
general method, first outlined by Wilson, 
is followed today in the commercial pro- 
duction of calcium carbide, CaC.; lime, 
CaO, and coke, C, being intimately mixed 
together and then fused in the electric fur- 
nace, the equation being, 

CaO + 3 C=CaC. + CO. 

The resultant calcium carbide is a slag 
of a dark blue-gray color. When kept dry 
it undergoes no change whatever; and, in 
this condition, is absolutely safe to handle. 
Exposed to air, it absorbs moisture, grad- 
ually slaking and giving off acetylene, 
which last fact is readily evidenced by a 
peculiar onion-like odor. The gas is not 
actively poisonous when inhaled in small 


quantities. 


Resutts or CoMBINING CALCIUM CARBIDE 
WITH AIR OR WATER 

It is only when calcium carbide is wet 
that there is any possibility of its becom- 
ing dangerous; and then, only when the 
resulting gas is allowed to mix with air 
in a confined space. Mixtures of acetylene 
and air, between the limits by volume of 
1 of the former and 1% to 20 of the latter, 
will explode with more or less violence 
when ignited; in which respect, however, 
it does not differ appreciably from com- 
1on illuminating or any other combustible 
gas, 

When, therefore, calcium 
brought into contact with water, acetylene 
is evolved, as indicated by the equation, 

CaC. +2 H.O0 = C.H: + Ca (OH): 
slaked lime, 
always certain 


carbide is 


the by-product being 
Ca(OH): As there 
impurities present, either in the carbide or 
in the resulting gas, such as carbon, sand, 
livdrogen sulphide, the 
yield of acetylene at atmospheric pressure 
from a pound of commercially pure lump 
calcium carbide (“quarter size) may be 
teken as from 4 to 4% cubic feet instead 
would be the case 


are 


ammonia, etc.; 


of 5% cubic feet as 
were the carbide absolutely pure. 

In the commercial manufacture of accty- 
lene either of two methods may be fol- 
lowed; calcium carbide may be dropped 
into water, or water may be dropped upon 
carbide. Generators employing the former 
method are designated as “carbide-feed,” 
those making use of the latter are known 
as “water-feed.” In either of these types 
the gas may be generated at pressures 
ranging from 6 cunces to 15 pounds 
per square inch, depending upon the de- 


sign. 
Carpipe-FEED GENERATOR 
While each has its advantages, the car- 
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bide-feed generator is the. more widely 
used, especially in connection with oxy- 
acetylene welding plants. Figs. 4 and 5 
show one form of such type. It consists 
of two principal parts, the generating tank 
A in which the acetylene is produced, and 
the reservoir or holder C, where it is 
stored. 

The generating tank is provided at its 
top with a hopper £ into which the charge 
of lump carbide is placed and from which 
it is fed, a little at a time, into the water 
with which the lower part of the tank is 



































FIG. 6. DISSOLVED ACETYLENE STORAGE TANK 
4 
4 
j 
FIG. 7. OXYGEN STORAGE TANK, SHOWING 


PRESSURE REDUCING VALVE (LINDE 
AIR PRODUCTS COMPANY) 


filled through the valve J. The residue, 
which settles in the bottom of generating 


tank A, can be stirred by turning the 
crank K which revolves an agitating pad- 
dle. The residue and waste water are 


discharged through the valve L. 

The storage reservoir or gas holder is 
of the usual bell pattern, water-sealed, 
its top raising or lowering with increase 
or decrease of gas pressure, and operating 
in so doing, a simple mechanism of levers 
and cogs F and G by means of which the 
feeding of the carbide from the hopper on 
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the generating tank is controlled. Al- 
though the water in which the acetylene 
is formed and through which it bubbles, 
acts as a cleanser, an additional filter D 
is provided in the shape of a small tank 
filled with felt, through which the gas 
passes after leaving the holder on its way 
to the service pipes. A safety blow-off J 
is also provided for the storage tank. 


WatTER Feep GENERATOR 

In the water-feed generator the car- 
bide is placed in trays arranged either 
one above the other, or side by side, in 
such manner that water floods them one 
at a time, the speed of flow being gov- 
erned by the pressure of the gas. The 
acetylene then passes through a filter into 
the gas holder, which must be of larger 
capacity than for the corresponding size 
of carbide-feed generator, as the degree 
of regulation is never so close in genera- 
tors of the water-feed type, and the hold- 
ers must, therefore, be of sufficient size to 
handie the “after-generation” of gas; that 
is, the gas which continues to be pro- 
duced for some time after the supply of 
water has been shut off by the rise in 
pressure. 

The capacity of an acetylene generator 
depends upon its ability to keep down the 
heat which is evolved in the formation of 
the gas. This plainly indicates that an ex- 
cess of water shouid at all times be pres- 
ent in the generating tank, so that the heat 
may be dissipated as fast as created. 
Where such is not the case overheating 
takes place, the result being not only a 
reduction in the amount of acetylene, 
otherwise usefully available, but the pro- 
duction of certain tar products which tend 
to clog the piping and thus prevent a 
proper working of the apparatus, par- 
ticularly the torch. 

As to whether or not the generator has 
been easily determined 
when cleaning it, which must be done 
upon the exhaustion of each charge of 
carbide. If the residuum which, as in- 
dicated by the equation already given, 
should be slaked lime, is of a yellowish 
color instead of white, it shows excessive 
heating has occurred and the necessary 
steps must be taken to prevent its recur- 
rence. 


overworked is 


Dissotvep ACETYLENE 
It is sometimes reverse 
the customary procedure and to transport 
the welding plant to the work instead of 
bringing the work to it. In all such cases, 
dissolved acetylene is used in place of the 
acetylene generator. It would, on first 
thought, appear as if compressed acetylene 
were the most natural substitute, but ex- 
perience has proved that when compressed 
to more than two atmospheres (30 
pounds) acetylene is liable to explode 
simply by concussion, and for this reason 
it cannot be used in commercial service. 
To overcome this drawback and make it 
safe to handle, advantage has been taken 


necessary to 
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o: its solubility in acetone, C;H.O, one 
the constituents of wood alcohol, which 
the very extraordinary property of 
irbing, at normal temperature, ap- 
ximately 25 times its own volume 
every atmosphere of compression. It 
accordingly forced into this liquid 
at 10 Or I2 atmospheres and this 
siate is called dissolved acetylene. Even 
this condition, the further precaution 

st be taken to prevent the accumulation 

co: any “free” compressed gas, so called, 


in 


o pockets. 
[he tank in which the dissolved acety- 
ie is stored, is therefore packed, 
wn in Fig. 6, with a porous material 
e charcoal cement or with disks made 
1m a paste of asbestos fiber and sodium 
licate, NazSisOo, carefully prepared, so 
that even when thoroughly saturated with 
liquid, no shrinkage of the packing can 
cur. 


as 


VOLUME OF ACETONE AND ACETYLENE 

[he necessity of this is the more ob- 
that the 
olume of the acetylene increases with 
absorption of acetylene, at 12 at- 
mospheres about 11% times its 
riginal volume. At this latter 
sure it has been estimated (Kuchel) that 
the solution will occupy 64.3 per cent. of 


vious when it is considered 


the 
being 
pres- 
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To anyone contemplating the purchas- 
ing or handling of an acetylene plant, it 
is recommended that the rules of the Na- 
Board of Fire Underwriters be 

These have been compiled with 


tional 
studied. 
great care 
accordingly 


after years of experience and 

contain information which 
will prove of much value not only in the 
purchase but also in the installation and 
operation of the plant as well. 


OXYGEN 


Oxygen may be produced in several 
ways, either from liquid air, by chemical 

encies, or from the electrolysis of wa- 
ter; although this last method is but lit- 
tle yet 
obtained in any of these ways is generally 
of a high degree of purity, varying from 


used commercially. Oxygen 


as 


95 per cent, to chemically pure. 

A plant for its production from liquid 
air involves heavy initial expense, though 
the subsequent manufacture of the gas can 
Such 
a plant, therefore, on account of its cost 
the 
average consumer and he has left the al- 
ternative of the 
oxygen in portable tanks or making it 


be carried on at a very low figure. 


cannot be seriously considered by 


purchasing compressed 
himself by chemical means. 

The for the of 
oxygen by chemical reaction consists of 


apparatus generation 





FIG. 9. 


the interior of the tank, the packing 20 
per cent. and the free compressed gas 15.7 
per cent. When, therefore, acetylene is 
subsequently withdrawn from the tank, 
nd the pressure correspondingly reduced, 
the acetone shrinks in volume with the re- 
sult that a constantly space 
would left for the of 
free compressed gas, were it not for the 


enlarging 
be accumulation 
packing which effectually prevents it. 

Manufactured and stored under such 
conditions, it is but natural that the cost 
f dissolved acetylene should be consider- 
ably in excess of the cost of acetylene, 
made and used direct from a generator. 
n partial compensation for this increased 
‘ost must mentioned, however, not 
nly its portability, but its low freezing 
oint as well (It can be used at tempera- 
ures as low as —49 degrees Fahrenheit) 


be 


which permit of its use under conditions 
juite beyond the range of the acetylene 
generator. 


WELDING FLAME WITH GASES PROPERLY 


PROPORTIONED 


FIG, 


10. 


WELDING 





FIG. 


If, 














WORK 


WELDER AT 


FLAME WITH ACETYLENE IN EXCESS 

three parts, the generating tank, the scrub- 
ber or washing tank, and the storage reser- 
sometimes the addition of a 


voir, with 


compressor, 

Dry MetHop oF PropuCcING OXYGEN 

In one method (dry) a mixture of chlo- 
rate of pot KCIO,, 
dioxide, MnO., is placed in the generating 
tank, heat being then applied externally. 


sh, and manganese 


In the ensuing reaction, shown by the 
equation, 
8 KCIO; + MnO, = 8 KCI + MnO: + 8 Os 


oxygen is produced, passing as fast as 
formed into the scrubber. 

This latter is a tank containing some 
substance such as pumice stone or pebbles, 
impervious to the action of the chemi- 
cals used, and which has been filled with 
an alkaline solution, usually caustic soda, 


NaOH. 


is washed of any impurities and is then 


The oxygen in bubbling through 


drawn into a compressor and pumped into 


tanks at any desired pressures. 
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A slight modification of this process, 
which eliminates the compressor, consists 
in first adding to the mixture of chlorate 
of potash and manganese dioxide, a cer- 
tain amount of carbon, after which mag- 
nesium powder or a similar ingredient is 
introduced and ignited. The combustion 
is continued by means of the oxygen 
which is constantly being liberated until 
the reaction is complete. 

The resulting gases, under a pressure 
of from 60 to 150 pounds go through a 
scrubber as before where the carbon diox- 
ide (formed from the combustion of the 
carbon) and any other impurities are ab- 
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while the set screw at the top A, shuts it 
off entirely. For the convenience of the 
operator, the larger gage is calibrated 
to show both pressure and cubical con- 
tents; the smaller gage to indicate the 
correct pressure to employ for each size 
of torch or nozzle. A safety-valve con- 
necting with the low-pressure side is lo- 
cated at the left C, this being set to blow 
at a pressure slightly in excess of the 
highest normal working pressure. 


ACETYLENE PRESSURE REDUCING BACK 
PRESSURE VALVES 


Acetylene may be generated, as before 
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FIG, I2. 


sorbed, the oxygen passing jnto the stor- 


age reservecir. 
Wet METHOD 


In another method (wet) a solution of 
iron sulphate, Fe:SO,, is allowed to flow 
into the generating tank where it com- 
bines in a complicated reaction with a so- 
lution of copper sulphate, CuSQO,, and cal- 
cium hypochlorite, CaO-.Cl., to form oxy- 
The gas is washed as in the two 


gen. 
preceding processes and then compressed. 

It should at all times be borne in mind 
that oil forms an explosive compound 
with oxygen, so that it must not be em- 
ployed as a lubricant either in connection 
with the compressor or with any of the 
valves. A mixture of castile soap and 
water should be used instead. 


OxyYGEN PRESSURE REDUCING VALVE 


In welding (not cutting) the oxygen is 
torch between the limits of 
only; it is, there- 


used in the 
9 and 30 pounds 
fore, necessary to reduce the pressure at 
which it is usually supplied and this is ef- 
fected by a regulator, one form of which 
appears on the top of the oxygen tank in 
Figs. 1 and 7. Two gages are attached 
to it, as shown, the larger one indicating 
the pressure in the oxygen tank, the 
smaller one the pressure after passing 
through the regulator and as it is in the 
torch. 

Adjustment of pressure is obtained by 
means of the thumb screw B, Fig. 1, 
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hydraulic valve, which operates as indi- 
cated in Fig. 8, the travel of the acetylene 
being normally in the direction of the 
arrows. 

Should the generator be not working, or 
the nozzle of the torch be clogged, there 
would be a tendency for air in the first 
instance and oxygen in the second, to flow 
back into the generator. This, however, 
is prevented by the water in the valve, part 
of which, when the pressure is sufficiently 
high, is forced into the pipe leading to 
the generator, thus sealing it, while part 
is forced into the relief pipe to the cham- 
ber at the top where the pressure is re- 
leased, the water falling back into the 
pipe. 

ADJUSTMENT OF FLAME 

In lighting the torch, the acetylene is 
first turned on and ignited, then the oxy- 
gen, the small gage on the oxygen tank 
being set to correspond with the size of 
torch or nozzle used. No further adjust- 
ment of the oxygen is necessary; the acet- 
ylene may, however, require some regula- 
tion, this being easily accomplished by the 
valve controlling the supply. In extin- 
guishing the torch the acetylene is turned 
off, then the oxygen. 

When the gases are properly propor- 
tioned, Fig. 9, a small intensely blue cone 
of flame is produced directly at the tip 
of the torch, being always accompanied 
by the enveloping, semi-luminous, pink 











FIG. 13. WELDED 


stated, at pressures varying from a few 
ounces to as high as 15 pounds, depend- 
ing upon the make of generator. Except 
with the lowest pressures a reducing valve 
similar to the oxygen pressure-reducing 
valve is generally used which maintains 
the supply of acetylene constant at some 
pressure below the maximum. 

From what has already been said, it is 
perfectly obvious that it is necessary to 
prevent either air or oxygen from passing 
back through the pipes into the acetylene 
generator. This is accomplished by an 








SHEET-METAL TANKS 


flame, already described. An excess of 
acetylene, Fig. 10, is indicated by the 
formation of two small cones (plainly 
visible through colored glasses) one ex- 
tending beyond the other, the light being 
very white; the metal is also carbonized 
and a deposit of carbon settles about the 
weld. Too much oxygen is indicated when 
sparks are given off freely, showing oxida- 
tion of the metal, and the flame takes on 
a violet tint which, however, is not easily 
distinguished ; the weld has, further, a fine 
spongy appearance. 
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‘rom the preceding it is quite evident 
that either a neutral, an oxidizing, or a 
reducing flame may be obtained as desired. 
Except in very special cases, a flame as 
nearly as possible neutral in character 
leaning, if anything, to the reducing, 


should be employed. 


WELDING 

In welding, cleanliness is of the very 
first importance, and the necessity for this 
cannot be too strongly emphasized. It 
should permeate everything. Inability to 
obtain the best results may oftentimes be 
traced to impurities either in the chemicals 
used, or in the gases; it may also be due 
to carelessness in handling or caring for 
the apparatus, or it may even be the result 
of failure to clean the metal where the 
weld is to be made. 

There is another and almost equally 
important point to which attention should 
be called, namely, the tendency to overdo 
welding. Owing to the comparative facil- 
ity with which welds can be made, it not 
infrequently happens that repairs of this 
kind are effected on castings, etc., which 
should properly be consigned to the scrap 
pile and which would be, were the relative 
costs of repairs and new materials esti- 
mated in advance. 

In Fig. 11 is shown a weld being made. 
It will be noted that no protection is 
needed for the operator except for the 
eyes, the process differing markedly in 
this respect from arc welding where the 
entire body must be covered. The work- 
man holds the torch in one hand, the weld- 
ing stick in the other, the two almost 
touching and practically forming an angle 
whose apex (including the blue cone of 
flame) is within 1/32 to % inch of the 
metal being heated. As the metal melts, 
the torch and the welding stick still form- 
ing the same angle are moved along, the 
operation being continued until the weld- 
ing is completed. 


IMPROVING WELDS 

Where great strength is required the 
section of the metal at the weld may be 
enlarged. If it be desired to give the 
metal a closer grain, thereby toughening 
it, the weld may be hammered after being 
made and while still soft. Annealing is 
also very beneficial though it is not neces- 
sary in the general run of work. In the 
repairing of cracks, it is positively essen- 
tial that the metal either be chipped, ma- 
chined, or burned down to the bottom of 
the crack before commencing to weld. In 
this way only will a perfect weld be 
secured. 

When in the course of a machining 
operation a defect is discovered which 
can be remedied by welding, it is advisable 
to weld at once without continuing to 
rough-finish the piece, so that if warping 
does occur, as is likely to be the case, no 
harm will be done. Hollow castings, of 
whatever metal, should be well packed 
with perfectly dry molding sand, not only 
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to aid against warping but, when welding 
holes, to serve as a background for the 
metal being added. 


SHEET [RON AND STEEL 

Sheet iron may be welded even more 
satisfactorily than shéet steel and should 
be used in preference to it whenever pos- 
sible. In sheet-metal work, the welds are 
practically all “butt” instead of “lap.” 
When the thickness of metal is more than 
3/16 inch, the abutting edges should be 
beveled either on one or both sides. It 
is sometimes even advisable to bevel sheets 
but 3/32 inch thick, as experience will, 
from time to time, demonstrate. If the 
shape of the piece does not permit of this 
being done by machine, which is usually 
the cheapest method, it must be done with 
the aid of the torch, otherwise the weld 
will be imperfect in that it is confined 
more or less to the surface and does not 


-extend entirely through the metal. 
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FIG. 14. WELDED SHEET-METAL TANKS, SIZE 
20X45 INCHES 





It will very often be necessary to spread 
the two sheets apart at one end, holding 
them rather loosely in a clamp; other- 
wise, as the welding proceeds, the edges 
will tend to overlap. The sheets may also 
be placed with advantage, on a slight angle 
in such a way that the welding travels up 
hill, as it were, thus allowing the metal 
when melting to flow back against the 
flame, thereby making a slightly more uni- 
form joint. 

The sketches given in Fig. 12, which 
have been compiled from various sources, 
illustrate some of the many ways of mak- 
ing joints. The welding stick is usually 
of small Norway or Swedish iron wire; 
a good substitute for this is sheet iron 
(made from muck bar) when sheared 
into thin strips. Ordinarily no flux is 
required. Figs. 13 and 14 show a variety 
of welded sheet-metal tanks. 

Wrought iron is as easily welded and 
the results obtained as satisfactory as 
with. sheet iron, the same method being 
followed in detail. 


Cast Iron 


In the welding of cast iron, especially 
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when the sections are thin, it is necessary 
to preheat the castings slowly to a dull 
red, to make the welds while in this con- 
dition, then to allow equally slow cooling. 
Only in this way will shrinkage strains be 
equalized or reduced and cracks. avoided. 

Preheating may also be resorted to as 
a means of minimizing the consumption 
of acetylene and oxygen, thereby lessen- 
ing the cost. Figs. 15 and 16 show a torch 
and a furnace for two methods of pre- 
heating. In the one instance a generous 
flame, usually of coal gas and air, is 
directed upon the casting, heating it over 
a considerable area and especially in the 
vicinity of the weld. When the proper 
temperature has been reached the gas is 
temporarily shut off and the weld made, 
after which the heating flame is again 
directed upon the casting, being gradually 
reduced in amount. 

In the second and more complete 
method of preheating, a temporary fur- 
nace of firebrick is built about the casting 
so that it is entirely inclosed. The cast- 
ing is then heated to the proper tempera- 
ture, the gas shut off, one or more bricks 
opposite the place to be welded are re- 
moved and the weld is made. The bricks 
are next replaced and the casting allowed 
to cool off gently. A welding stick.rich 
in ferrosilicon is recommended; copper 
wire may likewise be used with excellent 
results. A good flux consists of red oxide 
of iron, Fe,O:, and borax, Na:Bo,O; + 
H:O, in the proportion by weight of 15 
to 25 parts of the former to 85 to 75 parts 
of the latter. Borax or common salt, 
NaCl, may even be used without the addi- 
tion of any other substance, though the 
tendency of the latter is to harden the 
weld. 


Some OTHer METALS 


For malleable iron the same procedure 
as with cast iron should be followed 
throughout, but at best the welds will not 
be very satisfactory. 

Cast steel is welded in practically the 
same manner as cast iron, except that the 
preheating is not absolutely necessary, 
though always helpful. 

Brass is rather hard to weld owing to 
its low melting point. The metal generally 
requires to be supported to prevent its 
losing shape and the torch must be ap- 
plied intermittently. Soft brass wire in 
preference to spelter, should be employed 
as a welding stick. It is necessary to use 
a flux to prevent volatilization of the 
zinc, borax answering the purpose ad- 
mirably. 


ALUMINUM 


Aluminum is without doubt the most 
difficult of the more common metals to 
weld, due to the formation of a film of 
oxide over its surface which has until 
very recently resisted all efforts to remove 
it. Several authorities have lately outlined 
schemes of overcoming the difficulty, and 
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FIG. 15. PRE-HEATING 
the problem now seems in a fair way of 
being Solved. 

According to one method, the metal is 
quickly heated to a plastic condition in 
the vicinity of the proposed weld and is 
then puddled or worked with an aluminum 
rod in order to disintegrate the film of 
oxide, 

In another method which, however, is 
more suited for the welding of rods by 
the Thomson (electric) process, the metal 
is quickly heated to a plastic condition 
and the parts are then suddenly shoved 
together, the object being the same as in 
the first method, namely, to break up the 
oxide. 

Other authorities recommend the use of 
fluxes, these usually being composed of 
potassium chloride, KCl, or sodium 
chloride, NaCl, sometimes both, and lith- 
ium chloride, LiCl, or lithium fluoride, 
LiFl, in varying proportions, the mixture 
being melted and pulverized before being 


used. 


CuttInGc or METALS 
In addition to welding, the oxy-acety- 
lene torch can be used: for the cutting of 
steel or (not iron). Though 
not quite so economical as oxy-gas, the 
process can be substituted in many cases 
for machining, the work being done at 
reduced cost, in time, with almost 
equal smoothness, with as little and some- 
times less loss of material, and with no 
injury to the metal. Furthermore, irregu- 
lar shapes,: bevels, etc., which are entirely 
beyond the capabilities of standard ma- 

chine tools, can readily be cut. 
The torch differs somewhat from the 
one used for welding, in that it is provided 


iron cast 


less 


TORCH IN 


OPERATION 
with an additional nozzle for oxygen, as 
shown in Fig. 17. It is, however, manipu- 
lated in much the way, the flame 
being directed upon the metal at the point 
where the cut is to begin, and thus con- 
tinued until a bright red heat is obtained. 
The valve on the nozzle controlling the 
oxygen supply is then opened, allowing the 
jet to strike the heated spot when the 
metal at The 
blast is sufficient to blow away the parti- 
cles of the fused metal, leaving a clean 
narrow cut equal in width to the jet of 
oxygen, the pressure of which, as might 


same 


once commences to burn. 
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be inferred, is considerably in excess of 
that used for welding, it being from 125 
to 200 pounds. 
QUALITY oF WELDs 

The results of tests (Reich) on 3/64- 
to ¥%-inch open-hearth steel sheets, show 
that for equal sections, the metal at the 
weld after annealing, has an ultimate ten- 
sile strength of 80 per cent. and an elastic 
limit of 90 to 92 per cent. of that of the 
the elongation varies 
53 per 


original material ; 
considerably, ranging from 16 to 
cent. of the original stock. 


Costs 

It is difficult to give costs that would 
be of value for comparative purposes on 
anything other than sheet-iron or 
welding, and even the data on this class 
of work, as stated by different writers, 
vary within such limits, that the 
prospective purchaser of an oxy-acetylene 
plant is rather bewildered as to what 
welding really does cost. 

In Fig. 18, curves have been compiled 
from the mean of data published by in- 
vestigators both in America and in Europe 
and should, therefore, represent average 
conditions quite closely. The prices of 
labor and materials differ so much that it 
has been deemed best to plot the curves 
as shown, namely: In number of lineal 
feet welded per hour, number of cubic 
feet of oxygen at atmospheric pressure 
consumed per hour, and number of cubic 
feet of acetylene at atmospheric pressure 
consumed per hour, so that no matter 
what the range of prices may be, the total 
costs can still be figured with but little 
difficulty. 

Taking, for example, labor at 30 cents 
per hour, oxygen at 3 cents per cubic foot, 
and acetylene at 0.94 cent per cubic foot 
(assuming calcium carbide to cost 4 cents 


steel 


wide 











FIG. 16. 
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r pound and to give 4.25 cubic feet of 
‘etylene per pound), the cost of welding 
‘-inch sheet metal should be as follows: 


Oxygen, 33.25 cubic feet per 


RE Ms caw ceeneeeee sue $0.03 —$0.997 
etylene, 23.7 cubic feet 
per BOUF Ob... cscccccecs 0.0094— 0.223 
t:bor per hour at.......... 0.30 = 0.300 
Total labor and material. . 1.520 
Metal welded 7 feet. 
Total Jabor and material 

cost per lineal foot..... =$0.217 


Since a plant can be installed for a very 
small amount (from $200 upward), and 

















FIG. 17. CUTTING TORCH 
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since the cost of operation (labor) and 
maintenance are almost nil, the indirect 
expense, including interest on investment, 
is practically negligible. 


CoMPARISON OF METHODS OF WELDING 


Attempts have been made by various 
writers to point out the superiority of oxy- 
icetylene over electric welding. Speak- 
ng broadly, the two are not comparable, 
each having its distinct field. The oxy- 
icetylene process, owing to the fineness of 
1djustment possible with the flame, is best 
adapted for welding sheet metals and for 


repairing small miscellaneous defects; the 
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Thomson (electric) process requires that 
the metals to be welded be essentially of 
the same cross-section and resistance and 
hence is more particularly suited for unit- 
ing wires and rods, for making tires, put- 
ting heads on bolt and screw bodies, join- 
ing rails, etc.; the (electric) 
process has as its specialty the same gen- 
eral class of work as the oxy-acetylene 
process, but on a heavier and rougher 
scale where close regulation of the are is 
not such an important consideration. 


Bernados 





Wave Motors 


By J. RicHarps 


The Pacific coast is a prolific field for 
wave motors and has produced a large 
crop of these elusive machines. The name 
“Pacific” many to think the 
is still; but this it is-never. There are 
fewer great storms on the American side 


leads ocean 


than occur on the Atlantic coast, but the 
meteorological and geographical condi- 
tions are such that the waves are cease- 
less in their beat, upon the northern Pa- 
cific coast at least, and the circumstances 
suggest a waste of vast energy that should 
be applied to useful purposes, and a re- 
sult is the contrivance of various kinds of 
conserving apparatus, usually without any 
Icgical or computed scheme or any per- 
manent result. 

The “vane” 
most often, predicated on the horizontal 
movement of a body of water which does 
not take place; but granting that it did, 


contrivances come around 


let us examine the result. Suppose a 
wave of the hight a in the diagram to be 
moving to the right with a force F of 


1000 pounds and a resistance R, repre- 
senting work equal to 500 pounds is op- 
posed in the manner of the vane motors. 
No movement of this resistance can take 
place until the wave reaches the point e, 
and any more force above this point is 
So is the part at m and if the vanes 
extend the line » it will drag in 
half seas, and thus we can see all shaded 


lost. 


below 


portions of the diagram are lost—more 
than half the But this is not all. 
“time,” or periodicity, to con- 


force. 
There is 
sider, which cuts 
of attenuated space FR, reducing efficiency 
below one-fourth of the assumed force F, 


ut more than one-half 


which really does not exist, because waves 
move forward only in a modified way. 

The principal difficulty is that human 
ingenuity has not furnished any means of 
translating and using a variable and in- 
termittent force. All kinds of useful work 
must be constant, and wave force is but 
2. weak kind of energy. 

The buoyancy class of wave motors are 
subject to similar infirmities; geared to 
any kind of resistance or work, no effect 
is produced until the resistance is over- 


come and the work begins, then all effect 
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is, of course, useless and lost, and a dia 
gram of the lifting force yields a narrow 
path, the same as with the vane motors 
depending on the horizontal component 
described. 

It is a curious thing, when we come to 
it, that the whole field of 
mechanism cannot transmit in 
variable in degree, and 
the 
wasting his 


consider 
achieved 
termittent 
until such mechanism is 
wave-motor but 
time, and usually someone else’s money. 


force 
provided 
inventor is 
The most logical and successful one of 
the “tribe” drove a stiff pile in the mud, 
‘put ‘around it an float that slid 
up and down on the pile which sustained 


annular 


the structure in storms, bored a hole in 
the top of the pile to receive a pump con- 
nected by a cross-bar and links to the 
float and thus sent some salt water ashore 
-a little salt during the 
working range of the float, which was 
short, for the reasons explained. A’ pat- 
ent was issued to the inventor, and should 


water moved 


have been, because he made a contrivance 
that withstood rough weather and wasted 
only a small amount of money. 

I cannot the name of the in- 
ventor but he came from Philadelphia 
and was prior to the lamented Mr. Keeley, 
much. It is 


recall 


of whom we all know too 


a thankless duty to advise the public in 
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respect to such things; but there is one 
hopeful result; the honest consulting en- 
gineer is gaining in his status and more 
sought for by sanguine investors. 

A case in point will illustrate. 

An Englishman came recently to San 
Francisco by the Oriental route and on 
his sea journey met a wave-motor pro- 
moter of the usual type, with shares to 
sell in a wonderful machine then on ex 
hibition. The Englishman was advised by 
friends to call on a consulting engineer of 


known standing and get his view of the 
scheme before purchasing stock. The in- 
terview was brief and laconic. The en- 


gineer said: “For an off-hand opinion on 
general grounds $10; for a written opin- 
ion of this device $100; for an analysis 
of wave power generally $300, take your 
a 
choice. 
He wisely took the $10 course and came 
back in a week to add his thanks and a 


further fee if wanted. 





\ statement compiled by the Bureau of 
Statistics shows that during the year which 
ended June 30 last, a year of declining ex- 
ports in our trade as a whole, mineral oils 
showed a gain of over 100,000,000 gallons 
in sales to foreign countries, and a gain 
of nearly $2,000,000 in value. 
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Swapping Machine Tools 


3y R. E. Marks 





Jones wanted a new grinder. He'd 
known for some time that he needed one 
badly to bring his product strictly up to 
date and get it out promptly, so he’d been 
studying grinders pretty carefully and set- 
tled on the Blank No. 3 as being just what 
he wanted. He'd told Jackson all the good 
points a dozen times, and how it had all 
the others left at the pole when it came to 
doing work along his line. ° 

So you can imagine Jackson’s surprise 
when he dropped in to Jones’ shop the 
other day and found a Nameless instead 
of a Blank installed and at work. 

“Why, how’s this, Jones? I thought 
you had a Blank No. 3 machine all picked 
out for your work. Don’t I remember 
its 57 varieties of improvements over any 
other, and here I find a Nameless. Were 
you hypnotized by the salesman, or what 
was the trouble? 

“Hypnotized nothing. 
count of the pig-headedness of that man 
Blank. Told him he had the best machine 
for my purpose and I wanted one. He 
wanted a turret lathe, but he didn’t want 
mine. Said it might be all right for drill- 
ing bread mixers, but he'd rather give me 
a grinder than have to use one of my 
his work. Wouldn't hear of 

Don’t seem to know what 

Now, I believe in the give- 
and-take plan. You use my lathes, I'll 
use your grinders. Can’t expect me to use 
your machine when you won't use mine, 
can you, Jackson? Why, the world’s bus- 
iness is built on reciprocity. I don’t see 
how men like Blank get along, but he 
seems to.” 

“How’s the other grinder doing, Jones? 
Turns out as much work as a Blank and 
ot the same quality ?” 

“No, it doesn’t, Jackson. That’s what 
makes me sore at Blank. He knew I 
wanted his machine, that’s probably why 
he was so stiff-necked about it. But I 
wouldn’t use his machine anyhow after 
the way he talked about my turret. What 
are you laughing at anyhow?” 

“At your short-sightedness, Jones, if you 
must know. If I had a disposition as 
touchy as yours I'd buy a glass case for 
it and keep it in the parlor. 

“Tf vou had heart disease and you knew 
Doctor Kurem’s elixir was the best thing 
for it, would you hesitate between that 
and Doctor Guesso’s pills because Doctor 
Kurem called you a fat lobster while the 
at your beauty? 


It’s just on ac- 


lathes on 
swapping. 
reciprocity is. 


other fellow marveled 
Do you hire a toolmaker because he talks 
sweet to you and goes to your church, or 
because he can make tools? 

“T'd do just as Blank did, though he 
might have used a little more tact in tell- 
ing you your turret lathes were no good— 
for him. But if he believes they are not, 
he’d be several kinds of an idiot to put 
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so you would get his 
admit you ought to 


one in his shop just 
grinder you 
have anyhow. 

“I wouldn't want one of my machines 
to go in a shop as an accommodation to 
me. Uniess it makes good it’s the worst 
kind of an advertisement you can have. 
You are letting yourself lose money every 
day just because Blank wouldn’t swap for 
something he didn’t want. 

“Blank gets along because he buys the 
tools he believes are best for his work, 
whether the other fellow buys his or not. 
If he doesn’t know enough to see that 
your lathe would save him money that’s 
his When you know his grinder 
would save you money and you get an- 
other make, that’s throwing money away. 
If trade depended on that kind of reci- 
procity the balance would always be on 
the wrong side of the ledger.” 

There’s probably more to this question 
than Jackson sees, or than appears on the 
surface. The question of barter as against 
cash or credit transactions has played its 
part in bringing this about and in impos- 
ing other hardships on those who do bus- 
iness either on a large or small scale. 

But there can be no doubt as to the 
folly of swapping machine-tool or other 
products without due regard to getting the 
very best machine for our particular work. 
A poor or ill-adapted machine once in- 
stalled is like an infected germ in a healthy 
body. Its influence is bad, it is hard to 
get rid of, and it is a constant hindrance 
in every way. 


which 


loss. 





Firing Coke in Foundry Cupola 
with an Oil Burner 


—_——_—— 


By R. H. PALMER 


In some cities where there is a smoke 
ordinance the smoke caused by firing the 
coke in the foundry cupola with wood has 
been a cause of complaint, and to avoid it 
as much as possible, some foundries are 
using an oilburner, as the coke is easily 
fired with one, and the amount of smoke 
coming from the cupola in good weather 
is reduced to a light blue haze, when clean 
If wet coke, or some 
wood is used, allowance must be made. 

Owing to the location of the foundry of 
the Worcester Polytechnic Institute being 
among other buildings, the smoke from 
firing the coke in the cupola with wood 
became a nuisance, and other means were 
sought. Thus a Hauck oilburner was pur- 
and and the nuisance 
largely avoided. 

In changing from firing the cupola with 
wood to the oilburner, no change in the 
cupola arrangement was made. The tank 
for the oil is placed on the charging floor 
between the two cupolas, and connected 
with the compressed-air supply. From this 
tank are two rubber hose for carrying 
compressed air and oil to the burner. 


dry coke is used. 


chased installed 
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When the burner was first used, after 
the sand bottom had been put in the cu- 
pola, it was customary to place thin pieces 
of waste wood over the sand bottom, but 
this was found unnecessary. The coke is 
now placed on the sand bottom, and chan- 
nelways formed leading from in front of 
the breast to the back of the cupola, by 
laying pieces of coke with the ends to the 
channelways, and leaving them a little 
apart so the flame will pass into these 
channelways and be drawn in among the 
coke, and upward by the natural draft of 
cupola. 

On top of this coke about one-half of 
the bedcharge of coke is placed. The 
breast opening is left clear so the 
burner can be laid in the tap spout, and 
kept back from the opening some four 
inches. The pipes for air and oil are then 
connected and the valves in the burner 
pipes closed. After this the air is turned 
on to the burner air pipe and when the 
compressor gage shows thirty pounds the 
air is turned into the tank. The air valve 
to burner is then opened, and after this 
the oil valve until it is fired and the flame 
reduced to the size wished. The pressure 
gage by this time is showing twenty 
pcunds with the air valve wide open, and 
this is maintained while the burner is in 
use. 

I find a flame blue at the burner and 
running to purple, tipped with yellow, 
gives the quickest and best results. 

The burner is kept on the coke for 
from 25 to 35 minutes, and is then 
removed, and the tap hole plugged. 
After this the rest of the bedcharge of 
coke is put in; the blast is put on for some 
twenty minutes, and the bed is burned up 
ready for charging. 

It usually requires one gallon of kero- 
sene oil to fire the coke to the point ready 
to put on the blast to complete the firing 
of the coke, but there are days when 
nearly five quarts are used. 

To anyone who first gives the burner a 
trial, they will find it best to close some 
of the tuyere peepholes, and different ar- 
rangements of them may work better dif- 
ferent days, but on the whole I have ob- 
tained the best results by leaving the peep- 
hole covers open at the front of the stack, 
and closing those at the back. Some- 
times the coke will be found to be fired 
around the breast with little fire showing 
at the back, and at times the bed will be 
burned up in the center ready for charging 
and yet little fire will show at the back of 
the cupola at peepholes, but when the 
cupola has the iron charged into it, and re- 
ceives the blast for melting the whole bed 
is found to be quickly on fire. I find there 
is usuaily about five minutes longer in the 
time of blowing before getting the iron for 
pouring. 

Before giving the burner a trial I visited 
a foundry where they were using it to 
simply light the wood, instead of using 
shavings, and the end of the burner had 
been melted: off by placing it in the breast 
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by keeping the burner back from the 
reast opening this is avoided; although 

e end of the burner may get redhot, 

t not a melting heat. 

In another foundry I am told they make 

ry little preparation, simply leaving the 

east open, thus forming a pocket in the 
mt of the breast; place the burner in the 
ip spout and direct the flame into the 
upola. They required a heavier pressure 

; they use crude oil, or fuel oil. 

We find there is no special preparation 
\f the sand bottom necessary, as the heat 
of the burner seems to fuse the top of che 
sand bottom into a crust. I have had 
scme experience with using compressed 
air and illuminating gas to fire the coke, 
but find the oilburner much cheaper. 





A Convenient Filing Cabinet for 
Clippings from Technical 
Journals 


By W. S. Gres 





While the value, to the engineer, of 
regular reading of the journals devoted to 
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articles desired for classification and there 
seems to be nothing which excels the ver- 
tical system of filing for classification and 
accessibility nor for maximum of capacity 
with reference to space occupied. 

The cabinet shown herewith was de- 
signed to combine the advantages of the 
vertical system with those of portability. 
One built as here shown has been in use 
bv me for six years, forming one leg of a 
desk. A cabinet of similar exterior di- 
mensions but with drawers arranged as in 
an ordinary desk forms the other leg and 
a 36x72-inch drawing board forms the top. 
The second cabinet is, of course, not nec- 
essary to the scheme and may be replaced 
by a plair leg or whatever else may be 
convenient. 

The construction is as simple as possible 
tc keep down the cost and at the same 
time heavy enough to stand shipment with 
its contents without crating, as has been 
demonstrated several times by actual ex- 
periment. 

The two lower drawers are for clip- 
pings from standard size 9x12-inch trade 
Divided folders for two 6x9- 
inch clippings can be easily constructed if 
desired. The top drawer provides four 


journals. 
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ends and cut shoulder in two, 1 inch from 
edge x% inch deep; 4 end side bat- 
tens D, 1x3 wide x 27 inches long, miter 
ends; 1 top rear batten E, 1x3 wide x 15 


inches long, miter ends; 1 bottom rear 
batten F, 1x3 wide x 15 inches long, 
miter ends; 2 side rear battens G, 1x3 


wide x 26 inches long, miter ends; I 
cross bar H, 74x3 wide x 15 inches long; 
2 top drawer slides K, 7x1 wide x 31% 
inches long; 1 top drawer front L, 1x4% 
wide x 15 inches Icng, cut the shoulders 
1% inches from the end x % inch deep 
and 5% inch from lower edge by % inch 
deep; 2 large drawer fronts M, 1x10% 
wide x 15 inches long, cut the shoulders 
I inch from ends x % inch deep and % 
inch from the lower edge by % inch deep; 
N, 1x4% wide x 34 
inches cut the shoulder % inch 
from the bottom edge by % inch deep 
and cut 4 notches in each 4% inch wide x 


2 top drawer sides 
long, 


Y% inch deep on the same side as the 
shoulder, the first notch 554 inches from 
the front end, the distance between 
notches 5% inches (—5% inches cen- 
ters); I top drawer, rear end O, 1x3% 


wide x 12 inches long; 2 large drawer 
rear ends P, 1x1o wide x 13 inches long; 
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gs. fe i oe ; ; 
his field can hardly be questioned, no man compartments for 3x5-inch index cards 4 large drawer upper sides QO, %4x3 wide 
can hope to retain all he reads. The recol- and a compartment at the rear 11x12 x 34 inches long; 4 large drawer lower 
lection of having somewhere, some time inches for folders, cards, clippings to be sides R, %4x4 wide x 34 inches long; 4 


seen just the information he may want 
at the moment, is hardly to be considered 
an asset. 

To be of real value the information 
contained in the technical journal must 
not only be located but immediately acces- 
sible when it is needed. Clipping seems to 
be the accepted mode of separating the 


filed, etc. 

The material of the cabinet may be as 
desired. White pine is easy to work and 
makes a strong light cabinet. The list is 
as follows: 1 top A, 1x36 wide x 17 
inches long; 1 bottom B, 1x36 wide x 16 
inches long; 4 top and bottom side battens 
C, 1x3 wide x 36 inches long; unite the 


large drawer slides S, “%x3 wide x 34 
inches long; 1 top drawer bottom T 4x13 
wide x 34 inches long; 2 large drawer 
bottoms U, %x14 wide x 34 inches long; 
4 top drawer partitions V, %4x2™% wide x 
12% long; 3 drawer locks not 
shown; 3 drawer pulls not shown; 4 cast- 


inches 


ers not shown. 
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More Machine Tools Designed by Leonardo 


Automatic Machines for Gold Beating, Needle Grinding, File Cutting; 
Grinding Parabolic Mirrors and Hollow Cylinders; 


Sprocket Chains 





B Y 


examination of 


by 


continue 


shall 


machinery 


We our 
the tools 
Leonardo da Vinci, 400 years ago, basing 


and contrived 
our discussion on the sources of informa 
tion heretofore mentioned, with particular 
credit to Prof. Th. publications 
the Zeitschrift des 
Ingenicure and elsewhere. 


Beck’s 


in Vereines deutscher 


Power HAMMERS 


One of the most remarkable instances 


EDWARD 


a B 


which increases as it is flattened. A draw- 
these 
at 


the same time, which would be quite a 


shows 
shaft 


not here reproduced 


Ing 


worm segments attached to the 


feasible arrangement if the substitution 


were effected by shifting the position of 


the leader. A note of Leonardo's, how- 


ever, suggests that each of them is singly 
screws 


This 


attached in the same position by 
it is desired to use it. 


every time 
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FIG. 51 ADTUSTABLE AUTOMATIC 


of Leonardo's automatic machinery is a 
gold-beating 
self feed for 
fined features. 
(CA8). The 


anvil which 


confains a 
other re- 
SI 


an 


hammer, which 
the 

It is depicted in Fig. 
of 
is suspended a stamp, 


material and 


bar gold rests on 
above 
actuated by a trip or cam movement at the 
top. This hammer travels with the cam 
shaft to left 
carriage, which runs along the top of the 
The the carriage 


which 


from right by a wheeled 


bearings on 
through the shaft 
sent from the drawing. 


frame. 


passes are ab- 
In the bearings 
which connect it to the fixed frame it is 
an to permit the 
travel, facilitated by 


one or more anti-friction rollers, on which 


allowed endwise play 


aforesaid which is 


it rests. The leftward movement is pro- 
duced by an interrupted worm, or rather 
worm segment, around the cam_ shaft, 


which is one of an interchangeable series 
with different pitches. They permit a num- 
her of hammer blows varying from four 
to eight per revolution of the shaft, ac- 
cording to the breadth of the gold bar, 


POWER 


FOR GOLD BEATING 


DROP HAM MER 


VPrref?r 


appears to be a very time-wasteful meth- 
od if several changes have to be made 
in the flattening of one bar. No doubt 
a variety of experimental methods was 
tried by Vinci this, other 
details. 


da in as in 
When the carriage, with cam shaft and 
the end of 


when the worm 


hammer, reaches its 
that is to 


it is quickly returned to the right side by 


course, 


Say lets 


go, 


a counter weight, to begin over again, 
At the same time the ingot is given an 
endwise the 


of mechanical trains at both sides of the 


movement by cooperation 


machine. The mechanism at the left hand 
controls the grippers which hold the bar 
in place on the anvil. At the proper 
moment, by means of a ratchet and 
counter-weight mechanism the grippers 
are released, leaving the work free for 
the operation of the draw feed at the 


right hand. This also comprises a ratchet, 


lever and drop weight, which, by means 
of a cord passing over a drum, pulls the 
bar along breadth on 


the anvil. 


for a hammer’s 

It will have been noticed that the driv- 
ing work suggested a symmetrical group 
the 


of eight hammers impowered from 
same vertical shaft, as occasion required, 
if not simultaneously. A horizontal plan 
of such a group containing six hammers 
appears in Fig. 52 (CA21). These happen 
to be helve hammers, and the quick re- 
turn of their horizontal travel is produced 


by springs instead of weights. The same 
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FIG. 52. HORIZONTAL PLAN OF SIX 


GOLD-PLATING HAMMERS AND STUDIES 


IN HAMMER MECHANISM 


Mah esa 
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FIG. 53. INGOT GRIPPERS, AUTOMATICALLY 
MECHANICAL DESIGNS 


plate shows a number of hammer detail 
studies, which are worth scrutiny, but will 
not here be explained in full. The third 
from the right, at the bottom, is a ham- 
mer actuated by a cam in striking and 
raised by a weight, which drops into a 
dashpot of sand under water. 

Fig. 53 (CA380) illustrates a number 
of grippers resembling those used in the 
gold-beating process; wherefore we might 
assume that the machine in the upper 
part of the plate is intended for rolling 
gold. Comparison with other drawings, 
however, goes to show that it is the table 
of a cloth-shearing machine, and this im- 
plies, although not conclusively, that all 
of the devices on the plate are intended 
for textile purposes. 

A peculiar hard-hitting trip hammer is 
































American Machkinlst, NF 






































FIG. 55. AUTOMATIC NEEDLE-GRINDING 














FIG. 54. HARD-HITTING TRIP HAMMER WITH 
DOUBLE CAM MOVEMENT 





‘- * 














FIG. 57. NEEDLE HOLDER WITH BEL’ 
rIGHTENER 


drawn in Fig. 54 (CAt1). .To understand 
its action we must bear in mind that the 
stroke is made from left to right rhe 
hammer is raised by one of eight cams 
on the main shaft and carried beyond a 
vertical position, so that it dreps back 
against a wooden support faced with a 
spring, in which position it is shown. The 
spring aids the return movement, which, 
however, is chiefly caused by a reversely 
turning cam on a shaft geared high from 
the speed of the main shaft, and by this 
it is hurled down upon the anvil. 


Ganc AvuToMATIC NEEDLE GRINDING 


‘i hCHINI 


A class of intricate machines, designs 
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FIG. 50. MOVING BELT MECHANISM FOR 
HOLDING AND KOLLING NEEDLES 
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for which are dispersed through Leon- 
ardo’s manuscripts, has been identified 


and explained by Professor Beck with 
admirable insight. The best example of 
these designs is that presented in Fig. 55 
(CA31). The large horizontal wheel is 
an abrasive one, its rim being of lead with 
emery applied. To form the needle point 
the wheel is raised or lowered by a 
lever, on which it is supported, and in 
order that the shaft may remain vertical 
during this change in elevation, it is 
provided with a peculiar step bearing; it 
rests upon a vertical roller shown in a 
detailed view at the bottom, which view 
is not clearly separated from the main 
drawing. The elevation of the spindle is 
produced by a cord passing over pulleys 
and ending in a ring engaged in a helical 
groove on a jib-shaped crank, so that as 
the crank turns the ring moves upward 
or downward in the helix, thus being 
relaxed or tightened, and lowering or 
raising the step of the spindle. On the 
abrasive wheel is a small crown of spiral 
teeth, very unusual, although simple, in 
design, which mesh with a spur gear the 
spindle of which actuates the needle-hold- 
ing.mechanism at the right hand. 

The aforesaid holder consists essentially 
of an endless belt passing over rolls and 











FIG. 60. 


FILE-CUTTING 


MACHINE WITH AUTOMATIC SCREW FEED 


rolling the needles between its upper and 
lower parts, which are held together’ by 
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FIGS. 61-67. PLANING FIXTURES, CENTERING OR 


CHUCKING DEVICES, SAW, BORING MILLS, ETC, 
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opropriate blocks. The needles are 
pressed against the grinding wheel by a 
spring. Fig. 56 (CA57) is an enlarged 
rspective view of such a needle holder, 
| Fig. 57 (CA318) is a horizontal plan 
another, showing variations in design, 
rtly in the adjustment of belt tension, 
g, 58 (CA374) is still another device, 
mingly designed for the same object, 
gear train being here interposed for 


, 


driving. 

Referring again to Fig. 55, it is apparent 
that one grinding wheel was intended to 

t for the service of six needle holders, 
distributed around its periphery, as indi- 
cated by the little circles and tangents to 
the crown gear, which denote the position 
of the connecting spur gear and shaft. 

The continuous belt type of needle 
holder seems to be a final form perfected 




















FIG. 68. VISE 


after essays with reciprocating motion. 
A drawing illustrative of these tentative 
models is reproduced in Fig. 59 (CA25). 


FILE-CUTTING MACHINE 

After what has preceded, it need hardly 
astound us that Leonardo conceived the 
cutting of files by machinery. His design 
for the purpose is presented in Fig. 60 
(CA6). The file blank, whose _ shape 
has undergone little change* in the 
last four hundred years, is clamped on a 
block and fed from tooth to tooth by a 
‘rew feed. The star wheel at the further 
id of the crank shaft is intended as 
he cam wheel to trip the hammer. The 
machine is not operated by turning the 
crank, but by the drop weight with a cord 
passing over a drum on the shaft, the 
pparatus being wound up with the crank 
before starting. On the plate are shown 
two detached chisel heads with different- 
lv beveled edges, apparently intended for 


double cutting of files. 


PLANING MACHINES, ETc. 


61-67 


The plate reproduced in Figs. 
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FIG. 69. 


(CA38) contains several interesting ma- 
chines, chief among which is a wood- 
planing machine, or rather planinz jig, 
Fig. 61. The plane is moved by hand in 
guides, while the mechanical feature 
seems to be a simultaneous chucking of 
the work at six points by means of a cord 
passing over rollers which are nuts on six 
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FIG, 7! 


FIGS. 70-72. 


SPROCKET CHAINS FROM LATEST PATTERNS, CHAIN WRENCHES, SPRINGS, ETC. 


clamp screws, The chucking or centering 
idea is prominent in other sketches on 


the plate. For instance, in Fig. 62 we 


perceive a detail of the boring machine 
already described in Fig. 21. Figs. 63 and 
64 indicate a cruciform contrivance for 
chucking 


centering or purposes and 


neighboring 
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ROLLER BEARINGS AND FRICTION-CONE GEARING 
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FIGS. 73-76. 


ROLLER-TOOTHED GEARING, ROLLING MILL(?) AND SCREW CRANE 
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gous character. Further in the illustra- 
tion may be observed a saw, Fig. 65, 
while Fig. 66 is the bow-spring boring 


machine that has been more clearly il- 
lustrated in Fig. 22. Fig. 67 is another 


differing 


planing jig from the one in 
Fig. 61. 
Fig. 68 (H107) shows an iron vise 
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FIG. 77. DRUM CAM 
screwed on a post. In form it looks a 
little old fashioned, yet is not very un- 


like the 
mankind arc 


vises of today, for the vises of 
pretty much the same from 
age to 


age, 


MercuHanicAL Dertatits—CHAINS 


One of the most interesting plates in 


all Leonardo’s manuscripts is that  re- 
produced in Fig. 69 (CA357). It deserves 
very careful examination. In it we find 


the typical modern form of sprocket chain, 
of lenticular and other patterns. I wonder 
whether there is not enough here to in 
validate the patents on some of our lead- 
ing anti-friction chains. In 
addition to chains the plate shows zig- 


transmission 


zag devices which appear to be compres- 
sion springs. But further, it is very ap- 
parent that the ap- 
plied for twisting bars after the fashion 
of the present-day chain pipe wrench. 


some of chains are 


ANTI-FRICTION BEARINGS 
Several anti-friction bearings, of roller, 
cone and are for 
reproduction in Fig. 70 (CA364), Fig. 71 
(CA365) and 72 (CA 390). 
An interesting plate is Figs. 73-76 (CA- 
391), which, among other things, shows 
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similar types selected 
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FIG. 78. SPINNING MACHINE, 
OF GEARING 


ILLUSTRATIVE 


73 a design of roller teeth for 
Fig. 74 are two peculiarly 


in Fig. 
gearing. In 
shaped axes or cutting hammers, which 
from their proximity to special gear teeth, 
would seem to be intended for forming 
the same. Fig. 75 looks like a rolling mill 
of some kind, while Fig. 76 is con- 
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sidered by Professor Beck to be a sort of tain by puHing the rack that rests on top 


raveling crane. Horizontal and vertical 
motions are obviously obtained by screws, 
at the lower end of the vertical screw be- 
ing a hook. 
GEARING AND CAMS 
Adequately to present and describe the 
sketches of gearing and cam movements 
that through 
Leonardo's manuscript might fill an entire 


alone are found scattered 


number of the AMERICAN MACHINIST. 
‘Every conceivable variety of gearing, 
known and unknown, appears to have 


of the gear wheels. 

Another vast field of ingenuity worked 
by Leonardo was that of hoisting ma 
chinery. 
ticipation of many modern types of cranes. 
The number of such sketches discourages 
me from the attempt to reproduce them 
However, | the 
purpose. 


His drawings show startling an- 


select one or two for 


A GEARED TONGS 
In Fig. 80 (CA379) is shown the mov 
ing mechanism of a pair of tongs, brought 
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FIG. 79. 


entered Leonardo's head and to be pre- 


served in his sketches. Hindley worms 


are one of his types which are generally 


believed to have originated at a much 
later date. A good drum cam is depicted 
in Fig. 77 (CA347). Fig. 78 (CA377 
represents details from a spinning ma- 


chine which are here reproduced as fine 
examples of gearing. A machine of un- 
discovered purpose, which contains a 
great deal of rack gearing, is 
Fig. 79 (CA321). I think it possible that 
this apparatus may be intended for a 
draw bench. A high power could be ob- 


shown in 


CURIOUS MACHINE WITH 


MUCH RACK GEARING 


together by a combined screw, gear, rack, 
and  crank-power which must 
produce a very high pressure. We must 
conceive of the large gear wheel in the 
fork as keyed to the screw, with right 
and left threads on either side, so that as 
the gear turns it the shanks 
of the tongs together. The rack may be 
long so that the tongs can be used for 
gripping distant objects. A suggestion 
of thumb-clamping nuts beyond the main 
nut on the screw outside of the shank 
is a little difficult to understand. 
Another pair of highly powered tongs. 


device, 


brings 
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geared in part by cords and pulleys, stands 
forth in Fig. 81. A jack evident in Fig. 
82 and in Fig. 83 a capstan disk or wheel. 


Some TRANSMISSION DETAILS 
Fig. 84 (CA379) 
r exerting endwise pressure by means 
right and left threaded screws, which 
joined together by clamp couplings il- 


shows a mechanism 


These couplings are a 


lustrated in detail. 
feature of interest in the appliance. 


AMERICAN MACHINIST 


Leonardo to execute or project a most 
ambitious series of operations along the 
same line. He left a great deal of matter 
relating to it, which is found more par- 
ticularly in manuscript G of the French 
Institute collection. 

The importance attached to this work 
by Leonardo himself is evident from the 
with it, 
fearful even of a comprehensible descrip- 


Not 


secrecy which he enwrapped 


tion in his own private documents. 
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FIGS. 80-84. HIGHLY GEARED TONGS, LIFTING 


JACK, LONG SCREW CRAMP WITH CLAMP 
COUPLINGS 
content with his ordinary right-to-left- 


Fig. 85 (CA365) is 
interesting detail showing the method of 
attachment of a band. We shall not con- 
sider its purpose. 


as an 


presented 


5 

Makinc AND Grinpinc Concave Mrrrors 
The concave mirrors by which Archi- 

medes is reputed to have set on fire the 

ships in the harbor of Syracuse, were 

presumably the source of inspiration for 


took the pains to ob- 
those 


hand writing, he 
scure certain 
specifying the materials of construction, 
by a further reversal of the letters, and 
also by the use of symbolical names for 
them. The different metals were desig- 
nated by names of planets according to 
alchemistic terminology with some addi- 
tions that seem to have heen original with 


words, particularly 
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him. Thus the sun meant gold, the moon 
silver, Mercury quicksilver, Venus cop 
per, Mars iron, Jupiter tin, Saturn lead 
and Neptune apparently bronze. Whether 
to conceal his idea or otherwise, he em 


ployed certain words in unusual senses, 




















which have to be inferred from the con 
text. Thus the Latin word ignia, mean 
ing “fery” or “burning” things, denoted 
his mirfors. A favorite term was sa 
_ om 
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FIG. 85. METHOD OF ATTACHING A BAND 
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GRINDER FOR CONCAVE REFLECTORS 
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FIG. 87. LONG-RADIUS GRINDER FOR 


REFLECTORS 
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PLANETARY-GEARED PLANE SURFACE 
GRINDER 


Fic. 88. 


ghoma, a Lombard word, which commonly 
means “form,” but which he 
with special significance, denoting by it 
a class of templets, grinding machines and 
appliances for forming and _ polishing 
curved surfaces. Correspondingly the 
participle saghomata indicated that work 
on which the operations of the saghoma 
Furthermore, Leonardo 


employed 


were performed. 
studied mathematically and geometrically 
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what he called the pyramid, by which he 
meant a cone of light rays. 

It is highly to the credit of Professor 
Beck that in his “Beitrage,” he has suc- 
ceeded in unsnarling this tangle of me- 
chanical and scientific ideas. The con- 
struction of Leonardo’s large mirrors was 
pioneer work from the bottom up. His 
method essentially consisted in plating a 
convex marble form with copper’ bands, 
soldering them together and, after re- 
moval from the form, subjecting them to 
a suitable amalgamation and polishing on 
the concave side. He invented machines 
not only to grind the convex and con- 
cave surfaces, but to draw out the copper 
bands. 

It would be of the greatest interest 
could we turn aside to follow’ the 
processes from start to finish and study 
the alternative types of machinery, which 
he designed for the different kinds of 
work. He made not only built-up copper 
mirrors but, it would appear, smaller 
mirrors of glass and metal. His sketches 
show machines for grinding with both 
long and short radii, whether of forms, 
mirrors or grinding tools. 

An elementary type of these grinders 
is found with several variations in Leon- 
ardo’s sketches, the work being arranged 
as a vertical wheel whose surface turns 
against a horizontal abrasive templet. This 
could hardly have been used other than for 
roughing purposes. A more refined mech- 
anism is seen in Fig. 86 (CA32) where 
the vertical wheel is the grinding one and 
the horizontal gear carries a mirror of 
clay overload with glass to be concaved. 
It is evident that the surface thus figured 
will become approximately parabolic, 
since the outer part is less constantly ex- 
posed to abrasive action than the center. 
On the same sheet Leonardo discusses 
the parabola as the proper section for 
reflectors. 

A grinder for concave surfaces with 
long radii appears in Fig. 87 (CA306). 
The mirror is fixed upon the wheel turned 
by the foot-power drive at the right hand, 
connected with which is a cord passing 
over pulleys so as to give an oscillating 
motion. The slightly curved grinding tem- 
plet turns about its center at the left 
and is maintained in constant pressure by 
a weight. 

Grinding of spherical surfaces, however, 
is a mere bagetelle as compared with 
grinding flat ones. More worthy, there- 
fore, of our attention is the plane-surface 
grinder illustrated in Fig. 88 (CA306). 
The mechanism embodies three revolving 
motions. The large grinding wheel is 
turned by a crank in the center, which is 
connected with a small planetary gear 
carrying the work to be ground, and this 
runs in an internally cut gear. It is, 
therefore, evident that the planetary gear 
will rotate about its axis, revolve about 
the axis of the large disk and at the same 
time execute a motion to and from the 


center of the latter. 


AMERICAN MACHINIST 
MuttipLeE Wet GRINDER 

Fig. 89 (CA7) illustrates a grinding 
and polishing machine with more than 
one abrasive wheel. Leonardo’s written 
instruction relates to wheels of different 
kinds of wood, covered with leather or 
uncovered, and supplied with tallow and 
emery, or oil and emery. Some of the 
detailed drawings not reproduced show 
how these wheels are built up. Apparent- 
ly the grinder is provided with a flow 
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FIG. 89. GANG GRINDING AND POLISHING 
MACHINE 


of water. The spindle is evidently joined 
together with muff coupling. 


EMERY MACHINES FOR SANDING INSIDES 
oF Hottow CYLINDERS 
An exceedingly ingenious machine, 


which in the modern nomenclature of 
woodworking might be termed a “sander,” 
is illustrated in Figs. 90 and gt (CA291). 
It is intended for smoothing out the in- 
terior of a wooden hollow cylinder with 
emery and: oil by means of another cyl- 
inder which enters it with a reciprocating 
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FIG. OI 


FIG. 90 
EMERY SANDER FOR INSIDES OF HOLLOW 
CYLINDERS 


helical motion, and which we may desig- 
nate as the plunger. The hollow cyl- 
inder is chucked vertically at the bottom 
of the machine. The plunger cylinder, 
provided with circular grooves for the 
oil and emery (which have a 
forked aspect in the cut) is mounted on a 
square spindle with screw shank, so that 
when turned it will not only revolve the 
plunger, but advance or withdraw it. On 
the shank of the spindle is also a gear 
meshing a crown wheel toothed 


grooves 


with 
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around half the face only, so that after 
having rotated and advanced the plunger 
a certain distance, the blank portion is 
reached and it lets go for half a revolu- 
tion. As it disengages, the plunger is 
brought back to its initial position by 
the gear, which is reversely turned by a 
drum, cora and spring. While tae gear is 
in mesh, this spring is compressed. A 
pan below catches the emery as it falls 
through. It was Leonardo’s intention 
that machines of this type should be used 
in pairs, one driving gear half-crowned 
on both sides, in alternate semi-circles, 
answering for both. Fig. 91 shows how 
this was to be done. 

Were Leonarpo’s MACHINES ACTUALLY 

CoNSTRUCTED? 

Very properly may arise the query 
whether the machines designed by Leon- 
ardo were actually constructed. While 
no positive answer can be given to this 
question, there is strong presumptive and 
circumstantial evidence that maviy, if not 
all of them were really built. It was 
Leonardo’s avowed principle that theory 
and practice should go hand in hand and 
that hypotheses should be verified by ex- 
periment. His sketches and notes bristle 
with indicia that he carried out this 
principle in his engineering activities. I 
think that any machinist will readily dis- 
miss the possibility of designing such 
vast groups of mechanism, so practical 
in character and form as Leonardo’s, 
merely by way of air castles and without 
the constant assistance of experimental 
proof. Fantastic conceptions are few in 
Leonardo’s designs and the working ele- 
ment is everywhere paramount. Con- 
structive details with which the drawings 
are filled would never have been reached 
by an unaided imagination. 

But overwhelming is the inference to 
be drawn from his annotations upon the 
plates. These are evidently intended as 
memoranda for his private use and not as 
clear, comprehensive descriptions for 
others’ information. He therefore omits 
to .state the general purpose of a ma- 
chine, which he is in no danger of for- 
getting, but jots down incidental notes 
on materials employed and minor features 
of construction, which he cannot be sure 
of remembering. These notes often em- 
body practical hints, suggestions for over- 
coming difficulties and warnings against 
mistakes to be avoided, which must be 
the result of experience and can have 
emanated only from the shop. 





The official report of the United States 
Commissioner of Navigation for the fiscal 
year ending June 30, states that new con- 
tracts recently let indicate a material in- 
crease in activity in the shipyards of the 
United States during the current year. 
During the fiscal year 1909, 1362 merchant 
vessels of 232,816 tons were built in Amer- 
ican shipyards. 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL 


Safety Device for Punch Presses 





Many devices have been originated for 
the purpose of preventing injuries to the 
operators of punch presses, which are 
usually due to carelessness which crops out 
now and then even in the most experi- 
enced workmen. By introducing suitable 
mechanism and making it necessary for 
the operator to use both hands simul- 
taneously to operate two tripping levers 
which must be worked together in order 
to trip the press, many of these accidents 
have been averted. 

For simplicity and cheapness of con- 
struction together with high efficiency, the 
herein described and illustrated device is 
worthy of attention: The arrangement of 
parts and method of attachment to a 
press is clearly shown. A and B are two 
taper plug cocks equipped with handles 
which point in toward the center line 
of the press. These handles are normal- 
ly held by suitable springs in such posi- 
tion that the valve A is closed, shutting 
off the air from the supply pipe C, which 
is attached to a source of compressed air. 


® 
Connecting Rod to 
Tripping Pawl. 
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THE SAFETY DEVICE 
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‘he valve B is also closed, but this valve 
has a bypass port which permits the air 
m the tripping cylinder D to exhaust 
into the atmosphere when the valve is 
l sed. 
When running the press it is necessary 
the operator to grasp both handles 
1 pull them outward at the same time. 
is movement allows the air to pass 
m the supply pipe, first through valve 
then the valve B into the tripping cyl- 
‘t D, where it acts upon a piston which 
attached to the tripping-pawl rod of 


the press and takes the place of the 
usual foot pedal. It is readily seen that 
unless both valves are operated together 
it is impossible for the air to reach the 
tripping cylinder and trip the press into 
operation. 

This device is capable of being applied 
to presses of any size, and has the great 
advantage of not having a large number 
of moving parts to fit up and to give 
trouble. 


Dayton, O. CLARENCE CARSON. 





Planing Arcs 





The distance A is the radius of the re- 


quired arc. The tool must be set central 
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PLANING ARCS 

with the swivel. The saddle on R is 
locked to the ‘cross rail, but the swivel 
is left free to turn. The head R is con- 
nected to the head L by the chain S. The 
cross feed is put on the head L and it 
swings the head R and its tool through 
the arc of a circle. 


Warren, Penn. J. R. BaKer. 





Laps for Putting a Fine Edge on 
Metal Cutting Tools 





In many continental shops the screw 
machine and other tools are finish-ground 
on copper laps. These laps are about 10 
inches diameter by about % inch thick, 
and are mounted on the same spindle as 


the emery wheel. The lap is easily 
charged in the usual way by using a 
hardened-steel roller and _ rolling the 


abrasive into it. 

Tools finish-sharpened in this way will 
do much better work and will last much 
longer. 


New Bedford, Mass. J. O. Surrace. 


IDEAS 
A Simple Bending Jig 


We had 316 pieces, as shown at A, to 
make for a winding machine. The stock 
was cold-rolled steel 4%x% inch. A die 
C was shaped up out of cold-rolled stock 
and a punch B to fit it minus the thick- 
ness of the stock to be bent. All corners 
where the stock drew were rounded off 
and a stop was put at D with two other 
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THE WORK AND THE JIG 


stops not shown for the stock to rest 
upon. 

The die C was fastened to one jaw and 
the punch B to the other jaw of a ma- 
chinist’s vise, with the opening in the die 
in line with the punch. The stock was 
then cut to length and placed against the 
stops and a couple of turns of the vise 
screw bent the stock to shape. 

Philadelphia, Penn. W. H. O. 





Sawing Thin Brass Tubing in the 
Hack Saw 





Those who have had the job of cutting 
thin brass or copper tubing with the hack- 
saw are acquainted with the difficulty usu- 
ally encountered as a result of the ten- 
dency on the part of the saw to bite into 
the walls of the thin tubing. This diff- 
culty can be easily overcome. 

An old hack-saw blade which has out- 
lived its usefulness is all that is necessary, 
and therefore the method is one that fits 
in well with shop economy. The teeth of 
the blade are first ground down with a 
grinding wheel until only very small teeth 
projections remain. This blade is then 
used in the customary manner and will 
de the work without any difficulty, giv- 
ing clean-cut results. 


Brooklyn, N. Y. P, J. A. 








870 


Clamping Devices for Attaching 


Hangers to I-beams 


Wooden beams have been almost en- 
tirely eliminated in mill construction, and 
the herewith show how 


hangers 


illustrations 


for line shafting are generally 
to 


fastened steel I-beams. The method 


Hook 
Bolt 


























FIG, 1 
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holder is drilled at / to take the shanks 
of various tools which are held in place 
There are sev- 
them 


by the blind set screw G. 
eral of these holders 
fitted the various drills, etc., for the oper- 
ations necessary for finishing the end of 
of held in the chuck on 


and into are 


a piece work 


the live spindle. 
The shank B is fitted to the tail spindle 
first 


and the shank E, of the holder in 





Cast Steel Clamp rs y Hy 
Shoe or Bottom + . © 6 
of Hanger wy 
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FIG. 2 


HANGER ATTACHING DEVICES FOR CONCRETE BEAMS 
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FIG. 3 


fANGER ATTACHING 


Clamp 











Hanger Frame 
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HANGER ATTACHING DEVICES FOR 
CONCRETE BEAMS 


FIG. 5. 


shown in Figs. 1, 2 and 3, are used when 
line shaft runs at a right angle with 
beams. The method shown in Figs. 4 and 
5 are used when line shaft runs parallel 
with the beams. 
AUG. 


Penn. 


W. WaACKERMAN. 


Pittsburg, 





A Substitute for a Turret for the 
Speed Lathe 


I don’t exactly know what to call the 
device shown in Fig. 1 because I never 
saw one like it before. It was formerly 
used in a watch or clock factory for work 
such as is done on a speed lathe with a 
small turret in the tail spindle, or with a 
half-open tailstock. The body 4A, Fig. 2, 
is made of tool left soft. The 
tapered end B fits the tail spindle of the 
lathe. At C the body is milled to receive 
the two tempered jaws C. The hole D 
is concentric with the body A and taper 
plug B. The shank of the tool holder E 
is a snug fit for the hole D. The tool 


to 


steel 


FIG. 4 
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DEVICES FOR CONCRETE BEAMS 
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the series, is pushed into the hole D. The 
end of F raises the two jaws C, which 
snap back into position when the two 
grooves J are under them, The shape of the 
grooves J is such that their flat surfaces 
come against the flat surfaces of the jaws 
C, taking the twist of the tool. When the 
first operation is completed a partial turn 
to the right causes the two jaws C to 
slide up the inclined faces of the 
grooves J when E is easily removed and 
another holder and its tool substituted. 


New York. E. A. Dixie. 


on 





In a paper presented to the Institute of 
Metals it was pointed out that 
failure of mild steel always took place 
under any system of loading by reason of 
the sheer stress. Having satisfied himself 
or that point the author of the paper en- 
deavored to find out whether all other 
ductile materials followed the same law. 
He could only say that they appeared to 
do so, he could produce no exact experi- 
niental evidence. The reason was that 
copper, aluminum, Muntz metal, and va- 
rious other -materials appeared to be 
much less homogeneous than mild steel. 
The result of his researches proved that, 
so far as the elastic properties of the ma 
terial were concerned, mild steel was 
much more reliable than other material. 


elastic 


(4 


4) 
— 
x 
ates 














SSS 5 





American Machinist, N. ¥. 


DETAILS OF THE DEVICE 




















FIG. I. 


A SUBSTITUTE FOR A TURRET 


he 


nd 





November 18, 1909. 


AMERICAN MACHINIST 


877 


iscussion of the Previous Question 


Letters from Our Readers Showing How Many Men of Many 
Minds Look upon Various Subjects Opened up in Previous Numbers 





WE PAY 


A Novel Car Dumper 


Certain articles which have recently ap- 
peared in the AMERICAN MACHINIST rela- 
tive to coal handling are very interesting 
and bring to mind a device that is used 
by the Hudson River Coal Company, at 
Delanson, N. Y., to transfer coal from 
their storage and mixing plant to the 
Delaware & Hudson Company’s pockets 
for use in coaling their locomotives. 

The part which is of interest is the car 
which runs between the mixing plant and 
the pockets, as it is so arranged that the de- 
vice uses the material that is being trans- 
ferred to furnish the motive power to re- 
turn the empty car to its place of loading. 

The mixing plant is about 300 feet from 
the coal pockets and the track upon 
which the car runs is several feet higher 


brings the car to a stop at one of the 
pockets, the car having run against a 
tripping device just before stopping, which 
allows the side door of the car, hinged at 
the top, to open and drop its contents 
down into the pockets. 

As soon as the car is empty its weight 
being much less than before, it is quickly 
started backward by the swinging weight 
pulling against it through the cable and 
clamp block. The clamp block now fol- 
lows the car back considerably beyond the 
point where the car first picked it up and 
oscillates forward and backward several 
times, each swing becoming shorter until 
it finally stops at the point from which 
it first started, with the links L in a ver- 
tical position. Meanwhile the empty car 
has gone back up the inclined track to its 
starting point, it having received just 
enough push by the swinging weight, to 
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A NOVEL CAR DUMPER 


at the mixer than at the coal end. The 
track is level at the point where the car 
stands while being loaded at the mixer by 
a two-ton capacity bucket, which just fills 
the car. The latter is pushed by hand un- 
til it is at a point on the inclined track 
where it will run alone. Its speed, of 
ourse, increases as it runs down the in- 
clined track and it is going at quite a high 
rate of speed when it strikes the clamp 
block C, with its picking-up piece, on the 
‘orward end of the car. 
This clamp block has a piece at the 
t-hand end, as shown in the sketch, 
ich is clamped solidly to the cable and 
tween this piece and the piece on the 
cht, which is the one against which the 
if strikes, are springs which absorb a 
ortion of the shock. The car goes on 
carrying the block before it until it raises 
swinging weight W, as indicated by 
he dotted lines. The weight gradually 


do this. The swinging weight is com- 
posed of a wood trough filled with 
concrete. 

One end of the cable is fastened to the 
end A of the track upon which the sheave 
and wheels S run; then passes around the 
sheave S, runs off to the right, around 
the sheave 7, thence to the left through 
the clamp block C, around the sheaves U 
and S and is finally fastened to the end 
of the track at B. When the car first 
strikes the clamp block the cable moves 
quite easily for two reasons: First, the 
sheave S moves only half as fast as the 
clamp block and, secondly, the links L 
which support the swinging weight are 
in a vertical position and can be moved 
by very little force from this central po- 
sition. It, however, requires a rapidly in- 
creasing force to move it as it leaves this 
central position, so that in spite of the 
fact that the car strikes the block with a 


FOR THESE 


ALSO 


heavy blow, the shock is well taken care 
of and does not injure the parts. 

The clamp block is moved to different 
positions on the cable and the tripping de- 
vice to different points on the track, to 
stop and unload the car at the desired 
pocket. 

Martin H. Batu 

Watervliet, N. Y. 





The Commercial Value of 
Patents 


I cannot tell, even in several readings 
of Mr. Knipe’s article, on page 545, 
whether it is just satire—highly polished 
and well sustained satire—or whether he 
really means it as a suggestion to the 
powers that be in the United States Patent 
Office. 

If the former, let the advocates of the 
very paternalistic government which is at 
present trying to throttle workaday in- 
dustry answer Mr. Knipe. He would seem 
to be fair game for the bureaucracy. If 
the latter, I would respectfully submit a 
different view of this matter for the seri- 
ous consideration of Mr. Knipe and your 
readers, , 

First, I am inclined to deny that in- 
ventors and farmers are similar classes in 
any equivalent sense. A country can get 
along without inventors, not without 
farmers. Witness China, a country which 
has solved with very considerable success 
the problem of sustaining an enormous 
population within a limited territory upon 
a basis largely agricultural. Witness 
japan, where intensive farming and not 
invention has solved the very problem of 
existence. 

(As to the Agricultural Department at 
Washington, its value, if it is able to prove 
it, is all that is needed to demonstrate to 
the querist the need for its existing.) 

Second, if you are going to allow and 
authorize the. Patent Office to issue digests 
of the subclasses, it is difficult to see how 
you can avoid in the course of time the 
acceptance of these digests as the most 
authorative basis for the actual state of 
the art in any one of the subclasses at the 
time of issue. They will come to have a 
value far beyond their deserts, and will 
hamper invention and limit inventors. J 
deny to the Patent Office staff the neces- 
sary ability to make such digests in a 
manner acceptable to those most intimately 
associated with the various arts. And this 
is a conviction in which T believe T will 
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find support from those who have actually 
dealt with the Patent Office at close range 
in the highly developed arts. 

We would find gradually an actual con- 
striction arising from the mere acceptance 
of these digests as final and authoritative 
statements; I doubt whether they would 
teach anything to those who were in- 
timately familiar with any art; I certainly 
doubt whether they would teach anything 
to those unfamiliar with the arts. 

| should not be understood as asserting 
the final perfection of the Patent Office as 
at present constituted; nothing is further 
from my thought. It is capable of being 
improved in probably a score of ways with 


very considerable benefit to inventors. 
The present form of publication of the 
Gasette with its mutilated patents will 


always be an unending source of expense 
to the individual inventor, and an un- 
merited advantage to the large corpora; 
tion. The list of classification is now, 
even to the trained eye, a mere series of 
unmeaning titles. If followed by explan- 
atory notes and bracketed sub-sub-classi- 
fications they might be of value—and if 
each subclass were given a brief explana- 
tory preface as to its scope one might be 
able to tell occasionally when and where to 
buy a whole subclass. As a matter of fact, 
in the intricate and complex arts and ma- 
chines, it is just as safe to spend $15 on 
an application at the beginning, and find 
out from the first rejection just what the 
examiner overlooked, as it is to spend 
$5 to $10 on a search that may or may not 
have been effective, and then put in an 
application to discover that the examiner 
has apparently never had brought to his 
attention some early or,obscure patents 
you were most afraid of. 

If, as Mr. Knipe says, “Patentees are 
entitled to shops and laboratories where. 
they can develop ideas that the department 
decides have patentable features,” there is 
absolutely nothing to prevent those large 
manufacturing companies whose chief 
assets are their patent monopolies from 
securing control of such shops and get- 
ting their experimental work done for 
nothing. And what is your poor inventor 
going to do with the invention of which 
he has a dim glimmer in his mind, if the 
department decides from his description of 
it that it does not “have patentable feat- 
ures ?” 

A young farmer with a training in an 
agricultural college is an‘ asset of un- 
undoubted value to any country. I am 
not at all sure, however, that the majority 
of inventors belong in his class. With all 
Tespect to inventors, I see nothing on 
which they can base any such claim. What 


else did the AMERICAN Macuitnist’s re- 
cent investigation teach? Their value 
fluctuates from zero and less, to any 


imaginable figure, but it tends to keep 
closely to the zero point. Sometimes I 
call myself a designer, and sometimes 


New York City. A Pseupo-1nvenTor. 
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Notes on the Design of an Engine 
Lathe 


Entropy’s article on page 363 brought to 
mind experiences I went through at the 
introduction of high-speed steels. To keep 
the shop going, which was a small one 
with a very limited capital, it was per- 
fectly clear that to keep our customers’ 


names on the book we should have to 
supply much more powerful lathes. Our 
customers expected a high-speed lathe 


from us at the same figure we had got 
from them before for carbon-steel lathes, 
therein lay our chief difficulty. 

Our directors would. not hear of in- 
vesting more money; they being no way 
engaged in the engineering line, it was 
natural that they could not comprehend 
the changes this steel would bring about. 
We decided, therefore, to reconstruct our 
existing designs, making the lathes more 
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square, so we went back to spindles forged 
with a large collar on the end. 

We turned the insides of our cones, as 
we found it much cheaper than balancing 
by lead, such a large quantity being neces 
sary. There did not seem to be anything 
else we could alter on the headstock with 
out making a new pattern, which was out 
of the question. We practically left the 
loose headstock alone except for putting i 
an extra holding-down bolt. We then had 
three and the headstock being of heavy 
build we considered it quite modern. 

Then we tackled the saddle. It had an 
overhung rack pinion, as shown in Fig. 1. 
All agreed this was a weak place and we 
got over it, as shown in Fig. 2. Here 
we got a pinion forged solid with its shaft 
and also was able to support it right up to 
the rack. The front of the saddle we 
made square, see Figs. 1 and 2. This 


added to its appearance and was much 
machining. 


easier set for The guide 











FIG. 6 











FIG. 5 
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DETAILS OF ENGINE LATHE DESIGN 


powerful and to add _ strength where 
thought necessary, also to go through all 
the details and try to cheapen the pro- 
duction to bring down the cost to equal- 
ize the expense these alterations curtailed. 

Our 12-inch center lathe was attended 
to first; this size comprised our staple 
trade. In the headstock we knocked one 
step off the cone to allow for a wider belt 
as we made it the same length overall as 
previously, also made it larger in diameter, 
there being plenty of clearance underneath. 
Large bearings seemed to be a good sell- 
ing point, so we put in a much larger 
spindle and the extra price these forgings 
cost gave our secretary a bad attack of 
nerves. We tried making them 
bars, the front bearing being 1 inch larger 
in diameter than the spindle nose left a 
decent shoulder; but alas, we soon found 
our mistake. One of our customers re- 
turned a spindle with a 36-inch faceplate 
fast on the nose, which we finally had to 
turn off in the lathe. Also we found this 
small shoulder did not keep the plate 


out of. 


screw had a half nut; we then got from 
one casting sufficient for two lathes. The 
bearings of the surfacing screw were as 
shown in Fig. 3. After being turned they 
went to the shaper, as it was impossible 
to turn the full length owing to the pro- 
jecting stud being malleable casting, we 
altered the pattern as shown in Fig. 4. 
This improved things, no shaping opera- 
tion being necessary and required no fin- 
ishing by hand. 

The compound rest was only cored out 
to allow merest clearance for the nut, as 
our market was principally among marine 
shops, and these people seem to think 
less of knocking a few square inches off 
to allow something to clear than in forg 
ing a longer tool. Therefore, we had 
learned from previous experience what 
our rest had to be and were confident that 
no high-speed steel would shatter that por- 
tion. All we economized in this detail 
was to buy the tool clamps in _ bright- 
drawn bars and cut off to length in a ma- 
chine hacksaw. 
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On our smaller lathes we had to make 
the top slide of steel, for when fixing a 
tool, if cast iron, this part buckled and 
locked on its slide and would not move 
by hand. As our lathes were of the Eng- 
lish type the feed-gear box was at the 
back, the changes being operated by a 
lever in front. This necessitated a shaft 
passing through the bed, as in Fig. 5. To 
bore these bearings was a troublesome job 
so we made them loose, bored them on 
the drill press and chipped them into 
position. 

The lever for moving the sliding key 
shaft was forked at the end, as shown in 
Fig. 6. We altered this, as in Fig. 7, 
which operated equally as well. The 
quadrant for positioning the front feed 
lever was previously cast to bed; this was 
an unsightly projection, so we made it a 
separate casting which could be finished at 
the drill press without the need of resort- 
ing to a breast drill, which was necessary 
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A Power Friction Stud Driver with 
Compensating Feed and Auto- 
matic Release 


On page 28, a correspondent gave a 
description of a power stud-driving at- 
tachment for the drilling machine. This 
device interested me as it is an operation 
that is generally performed by hand—and 
consequently expensive. 

The attachment described on page 289, 
while an advance on hand work, in my 
opinion leaves room for many improve- 
ments. The method of driving being posi- 
tive must sooner or later result in broken 
studs and spoilt work. It must require a 
very skilful operator to run it, so as to re- 
verse just at the right moment. Nothing 
is provided to tell him that the studs are 
all uniformly tight when driven. Some 
of them may be on the point of bursting 
a casting while others may be compara- 
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FIG. 1 


A FRICTION STUD DRIVER WITH COMPENSATING FEED 


in the former case. This casting was 
screwed to.the top of the bed, thus the 
holes could be drilled at the same setting 
as the holding-down bolt holes for head- 
stock were drilled. As for the bed we 
took a tip from our American friends and 
made it lighter by altering the core boxes. 
We took five hundredweight of metal 
away and then we thought it was possible 
to get more and still have a substantial 
design. 

Every brass and gunmetal casting was 
made as light as possible and perhaps 
lighter than what was practicable. With 
the above alterations our lathes found a 
brisk market and work aside some built 
by the most celebrated makers. They are 
on the same class of work and give satis- 
faction. Draftsmen should read Entropy’s 
article with interest and when getting out 
new designs remember that novel details 
should be sacrificed for cheapness of 
production. 

Gainsborough, England. York. 

















FIG. 4 


tively slack. As there is no compensat- 
ing device, it is probable that some of 
the threads on the top of the stud will be 
stripped or damaged by the spindle not 
being fed the same as the pitch of the 
thread on the bottom end of the stud. 

Figs. 1 to 8, shown herewith, illustrate a 
stud driver with all the above bad features 
eliminated. It also possesses many im- 
provements over the one shown by J. 
Crosby on page 289. In many other re- 
spects it is very similar to many others 
I have seen. 

Fig. 1 shows the studder complete, with 
a stud in position for driving. Fig. 2 
shows a section, with the stud removed. A 
is the Morse taper steel shank parallel at 
the bottom end, as shown at B. C is 
the steel driving plate, shown also at 
Fig. 4. This is bored a nice sliding fit on 
B. D isa steel body with a square thread 
cut on the bottom, on to which the steel 
box E is screwed. F is a retaining nut, 
screwed on E with a fine thread as shown. 
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GG are two vulcanized fiber driving 
washers, also shown in plan at Fig. 7, the 
top one being bored as indicated by the 
dimension J, to fit on the sleeve on C. 
The bottom one is slightly less, as in- 
dicated by K, to fit on B. The two pro- 
jections H // are for driving purposes, and 
fit in the two recesses //, shown in the 
plan of D, at Fig. 6. These two recesses 
are milled in with a vertical miller. L 
is a nut screwed into D, as shown, by 
a spanner. It drives D by friction be- 
tween the two fiber washers G and the 
flanged sleeve C through the medium of 
the cotter M passing through the long 
cotter hole M’, in C, shown at Fig. 4. 
This cotter hole is about “% inch longer 
than the cotter 1/ to provide a compensat- 
ing movement when feeding down or 
withdrawing. This is a safety valve pre- 
venting broken studs and damaged work. 
The nut L is tightened until there is suf- 
ficient friction to drive the stud to the re- 


FIG. 8 
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quisite degree of tightness, at which point 
it slips and leaves the stud stationary. 
M2, in Fig. 1, shows the method of driv- 
ing the stud box, exactly as shown on 
page 289, by the cotter coming in con- 
tact with the faces R and S. WN is a 
steel washer, secured by the screw O, on 
the end of B, to prevent it from being 
drawn out of C, when withdrawing. P is 
a spring, which fits in the hole QO, for 
keeping the shank in position. When stud- 
ding, this spring is compressed, and gives 
a compensating feed, so that it is not nec- 
essary for the operator to feed the spindle 
down at exactly the same speed as the 
pitch of stud being driven. 

T is a casehardened hexagon nut, which 
fits inside the hexagon hole in E,as shown 
in Fig. 5. It is held in position by the 
retainer F. These nuts are, of course, in- 
terchangeable so that only one body is re- 
quired to accommodate several sizes of 
studs. U is the brass piece for the stud 
end to engage against. V, in D and F, 
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are for adjusting spanners to fit in, to ad- 
just the driving friction washers. 

This studder has been in use some time 
and is quite satisfactory, and although 
more expensive to make than the one 
shown on page 289, it is far safer to use. 
It is practically damage 
work with it if the friction is properly ad- 
justed and one body will accommodate 
several different sizes of studs, whereas 
in the one shown by your correspondent 
a separate stud box complete is required 
for each size of stud which makes it more 
expensive if a full line of studs have to be 
provided for. 


impossible to 


J. Wynne ELLIsson. 
Milwaukee, Wisconsin. 





Inventing and Patenting 


There is no disputing the contention 
that anyone having “worth while experi- 
ence” with patents knows that the cost 
of a patent exceeds $65. Such a figure 
is too low to cover reasonable service in 
the prosecution of the patent application 
pilus the attendant fees, and is certainly 
too low to cover inventional work besides. 
The inventional cost is no more a com- 
ponent of the patent cost than the cost of 
a trolley line is a component of the cost of 
the charter under which it operates. The 
accepted forms of assignment refer to 
the sale of the invention and of the letters 
Further, just as the value of the 
not based either 


patent. 
charter or franchise is 
upon its own intrinsic cost or that of the 
utility which is operated under it, so the 
value of a patent is not predicated upon 
the cost of securing it or upon the cost 
of developing the invertion which it 
covers. Answering the hypothetical ques- 
tion presented, I should not consider such 
a proposition as that presented by Mr. 
Alford, but admitting that I did for the 
sake of the argument, I should expect to 
receive the $1500 and not $5700. 

There is ample room to doubt the prev- 
alence of a belief among the class of 
readers addressed by the AMERICAN Ma- 
CHINIST that $65, as cost of a_ patent 
covers the charges for drawings, patterns, 
models and general development, in any 
sense. More than once have I heard shop 
men express their realization of the fact 
that patent cost is but a part of the cost 
of getting up a new device. Mr. Alford 
says that the casual reader might infer 
such to be the case, but the only deduction 
to be drawn from this is that the casual 
reader should read carefully. If a work- 
man misreads a blueprint and makes a 
mistake because he read only casually, the 
fact is no extenuation for the workman, 
and the print may not be necessarily ac- 
counted defective or misleading. 

In the first place inventing is no game, 
to be played as the race track and stock 
market are played, and those who would 
make it such have no room for considera- 


AMERICAN MACHINIST 
tion here. Rather, it is a vocation, to be 
developed just as the talents of the artist 
and composer and author are developed— 
Indeed, the real 
in mechanism, or 


by study and practice. 
inventor is an artist 
electrical or chemical effect, according to 
his individual sphere of action. Therefore, 
if the financial returns from inventing ap- 
pear meager it seems better to ascertain 
and, if possible, remove the cause than to 
utterly dissuade from a valuable and 
legitimate field of effort. One of the 
for financial disappoint- 
ment is the misdirection of effort. 
The would-be inventor clothes an un- 
substantial conception with unwarranted 
value, and without due _ consideration 
wastes time and money in attempted ne- 
gotiations or in starting manufacture. 
Possessing no intrinsic worth the project 
falls flat. 


prime causes 


INVENTIONS VERSUS INNOVATIONS 

As Mr. Johnson says in his communica- 
tion, many attempt to treat as inventions 
constructions which are no more than the 
products of what the patent office terms 
“ordinary mechanical skill.” 

Too many devices, termed inventions, 
are simply innovations and mere innova- 
tion bears about the same relation to 
real invention that the fruit of the pasture 
tree bears to that of the orchard. Gen- 
erically the fruit of both may be apples, of 
distinctly different value. For example, 
an inventor achieves a given result after 
a patient consideration of the conditions 
final embodiment con- 
tains distinct mechanisms, all of which 
are co-related, and each of which pre- 
sents its own problem. For each of these 
problems there is a possible solution and 
a group of near solutions. The inventor's 
procedure is selective. If he possesses 
great skill and technique he selects the so- 
lution; if he falls short of this he selects 
the nearest solution that is satisfactory to 
bis analysis. After his ultimate result has 
been achieved others of fairly resourceful 
mind see one or more of the more readily 
to be apprehended near solutions, that the 
inventor has discarded, and proclaim them 
as matters which the inventor has over- 
looked and which their discerning minds 
have discerned. Perhaps they patent 
them, but they fail to secure reimburse- 
ment for their efforts and wonder why. 
Perhaps they berate the inventor as sel- 
because he will not 


involved, and the 


fish and_ bigoted 
adopt and pay for their notions. , 

A little thoughtful contemplation should 
answer their queries, reminding them that 
the mind which consummated the entire 
machine, had probably discerned and con- 
sidered what they thought they had dis- 
covered. That device lacked constructive 
value because it did not fit into the orderly 
scheme of the inventor, and therefore it 
lacked commercial value. As‘an illustration, 
an inventor selectsa mechanism for moving 
a given element between two positions. 
His selection is made with due considera- 
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tion of the influence of inertia and mo- 
mentum, the demands of speed, the ad- 
visability of uniform or accellerated mo- 
tion and particularly of the related 
mechanism. The sees 
means for moving the same element from 
one position to the other, but because 


innovator other 


these finer analytical considerations es- 
cape him, his device is too slow of ac- 
tion, too susceptible to wear, does not per- 
form harmoniously with related devices 
and is generally inadequate. In short, if 
working with an inventor it is wise to 
give him credit for thinking along broad- 
gage lines, that probably comprehend any 


bright schemes liable to pop into the 
novice’s head, and the same _ principle 
holds good when endeavoring to in- 


vent in a field where an inventor of great 
skill has already wrought. 

One of the first principles to be learned, 
therefore, by the would-be inventor is that 
present-day invention is more a matter of 
thoughtful analysis than of haphazard in- 
spiration. Sometimes, but seldom, happy 
thoughts are gold mines. 

As close demands _ suitable 
premises from which to start, it is de- 
sirable that he who would launch an in- 
vention should have a working knowledge 
of the art in which his invention is to be 
effective. It is productive of chagrin as 
well as cost to precipitate a new machine 
upon the mechanical world only to find 
that it has been based upon misinforma- 
tion. Men have been led to improve ma- 
chines, and subsequently learned that the 
subject of their endeavors was of ancient 
vintage; that later developments of the 
same machine not only overcame the in- 
sufficiencies seen by the would-be inventor 
hut went way beyond anything he con- 
templated. 

Another 
the entrance upon a field of endeavor that 
has been long and cultivated. 
(hance ideas have small likelihood of suc- 
There has re- 


analysis 


source and cause of cost is 


widely 


cess with an old svbject. 
cently appeared a new shoe-polishing de- 
vice in the Patent Office Gazette, but I 
purchased the counterpart of it in the open 
market over ten years ago. Consider the 
subject of quick-adjusting wrenches. 
There are so many kinds of the saime 
thing that one may well wonder how the 
patents for them get through the patent 
office. We get let- 
ters a week from men who are sure that 
they have the long needed “quick ad- 
juster.” Several years ago, we had a let- 
ter from a young man, accompanied by a 
model which had been whittled out of 
pieces of a cigar box. On writing and 
explaining the situation, he responded, 
thanking us for the information, saying 
that he could ill afford to prosecute the 
matter anyway, but that he had not sup- 
posed such a wrench had been thought of. 
If he and a multitude like him would only 
pause to consider the length of time that 
wrenches have been in use, the simplicity 
of a pawl-and-ratchet adjustment, and 


sometinies several 
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likelihood that someone must have 
hought of the substitution of such a de- 
ice for the usual nut, they would not 
aste time and money on so barren a 


prospect. 


Way Are Fewer Patents Issvep to NEW 
ENGLANDERS THAN ForRMERLY? 

A local paper brought out a statement 
in its columns that the proverbial “Yankee 
ingenuity” was on the wane, as evidenced 

y the fact that fewer patents are taken 
out in New England than in the newer 
communities. An explanation was ad- 
vanced that many ‘of the patents taken out 
in the newer communities were either for 
devices which in New England are recog- 
nized as “part and parcel” of shop prac- 
tice, or for such utilities as fan attach- 
ments for rocking chairs and kindred no- 
tions that Yankeedom had years ago 
ahandoned as beneath the plane of ef- 
fective ingenuity. That there may be 
something in the first portion of the ex- 
planation is evidenced by the letters from 
your contributers. Occasionally attention 
is directed to the fact that a supposedly 
new “kink” has been in use either years 
ago or for years in some old established 
shop. 

\ greater wrong is perpetrated by those 
solicitors of patents whose slogan is “Pat- 
ent your ideas,” than by those who ad- 
vertise that patents can be procured for 
$65. If the general public could only be 
weaned or divorced from the notion that 
ijeas are patentable, there would be 
fewer patents taken out. 

Patentees and applicants for patents 
frequently sustain needless expense be- 
cause of premature and ill judged com- 
mercial exploitation of their inventions. 
Sometimes an oversanguine inventor initi- 
utes manufacture before his letters patent 
are actually granted. Manufacturing 
equipment is costly, and should not be un- 
dertaken before there is reasonable cer- 
tainty that it will be available. 


REAL PosITION OF THE ATTORNEY 

Finally, inventing sometimes proves 
costly because there is not exercised suf- 
ficient care in the prosecution of the pat- 
ent application. Much of this devolves es- 
sentially upon the inventor himself but 
he does not realize this. The patent at- 
torney is of the same category as the 
model maker. One is: the constructor of 
the embodiment of the-inventor’s concep- 
tions; the other is the constructor of the 
legal shelter under which those concep- 
tions and their embodiment are housed 
and sheltered. One fabricates in wood 
and metal, the other in language. One 
is skilful with the implements and ap- 
paratus of physical construction, the other 
with the terminology and formularies of 
legal construction. But whereas the in- 
ventor delves into infinite detail with his 
model maker, he too frequently turns the 
model or drawings over to his attorney 
with a curt—“Patent it.” He reads the 
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application over casually, and if anything 
goes amiss takes refuge behind the as- 
sertion that he thought the attorney knew 
his business and, therefore, he left it all 
to him. Now it is far easier and less 
costly to remedy an error of dimension or 
even of proportion in a model or machine 
than it is to correct errors of insufficiéncy 
in a patent application. Therefore, su- 
perlative care should be exercised to give 
the patent attorney the fullest kind of in- 
formation, replete with all the whys and 
wherefores at the inventor's command. 

It has been my lot (rather than fortune) 
to come in contact with several patents 
which were deficient in scope, apparently 
through no other cause than carelessness 
on the part of the inventors, and because 
they were deficient in scope, they were de- 
ficient in commercial worth. There are 
seme advertising solicitors who lay stress 
on the fact that they submit the applica- 
tions to their clients so they may see just 
what is being done. The tone of this 
announcement is that of conferring a great 
privilege upon the client who, if he would 
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things, but as in the case of the painter 
and the composer, the best results come 
only after the acquirement of skill and 
technique. There may be mechanical 
Beethovens and Mozarts but they are few 
and far between. In fine, if the subject 
of invention is treated with the same care 
and circumspection as are other subjects 
on which commercial values are based, 
there will be less complaint as to lack of 
financial returns. 


Central Falls, R. I. oo 





Internal Threading Tools 


An article appears at page 417, dealing 
with the threading of female gages. The 
idea of holding the fixture which con- 
tains the threading tool at an angle on 
the compound slide, then swiveling 
through the same number of degrees which 
brings the threading tool in line with the 
axis of the work, and then feeding in with 
the compound rest, which has the advan- 
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INTERNAL THREAD TOOLS AND GAGES 


only read the rules of practice, would 
ascertain that his application can be 
thrown out of office if it can be proved 
that he has signed bis application without 
reading it. (Rule No. 31). 

I believe that the field of invention is a 
good one to cultivate, if it is only culti- 
vated in a rational manner. One of Mr. 
Alford’s correspondents complains that his 
inventions have proved to be only “pot 
boilers.” What of it? There are many 
who would be only too thankful if they 
could make*the pot boil. I have seen men 
who received $100 or $200 or perhaps $300 
for inventions that did not cost them in 
actual expenditure over $5. That is cer- 
tainly a good investment, especially for a 
novice. We have all seen apprentices 
pointed out as being able to do better 
work than some of their journeyman as- 
sociates, but they were not bitter because 
they were not getting journeymens’ pay. 
The apprenticeship to invention is longer, 
as a rule, than that to the machinist’s 
trade. It is for those who have a natural 
aptitude for conceiving new and valuable 


tage of bringing the whole of the friction 
and stress on the front edge of the thread- 
ing tool, is a very good one, and providing 
the cutting tool is all right a thread should 
be produced more rapidly than with the 
method of feeding it at right angles. 

Mr. Guild’s threading tools, Figs, 2 and 3, 
which I reproduce here in Fig. 1, appear 
to warrant a little criticism. If I read the 
sketch right the cutting portion is a circu- 
lar disk with the form of thread turned 
on its periphery, as in Fig. 1, thus mak- 
ing a circular single-point tool, but minus 
the clearance necessary to give sufficient 
“sweetness” to the cit. We all know if 
we are making an ordinary single-point 
threading tool for the lathe we pay par- 
ticular attention to the “rake” of the front 
cutting edge. Mr. Guild's threading tool 
appears to be without the necessary “rake.” 
Now a very good tool in my opinion is one 
which is nearly identical with Fig. 1, the 
difference being that the tool is in the 
shape of a thread on its periphery, Fig. 2, 
and chased with a correct chaser the pitch 
and form of the thread to be cut. Thus 
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is obtained a tool which is at once a nice 
cutting tool and a chaser combined, and 
it also does away with the facing up of 
another tool to give the necessary shape 
at top and bottom of thread, according 
to the standard to be cut. 

For obtaining the correct size top and 
bottom of thread in a female gage a good 
way is to a “No and Go” gage, 
Fig. 3, which is finished with the same 
chaser (or any correct one) as the thread- 
ing tool was chased with. Then by mak- 
ing the “Go” end 0.0005 inch under the 
correct size, and the “No” end 0.0005 over 
the correct size, it will be found that by 
letting in the “Go” end—but not the “No” 
end—a gage will be produced as near the 
A big help in 


make 


correct size as is possible. 
striking the correct size is before thread- 
ing the gage to turn the correct diameter 
at the bottom of the thread for about %4 
inch and use this as a guide. 

A good class of female thread gages for 
work where a limit is allowed is like 
Fig. 4, with a threaded end maximum 
size, which we call “Go,” and a plain end 
minimum size “No.” For plug- 
thread gages like Fig. 5, there are two 
sizes on the plain end; minimum size at 
bottom of thread called “Go” and maxi- 
mum size at bottom of thread called “No.” 
By letting the “Go” end enter, the operator 
can then start threading with the assur- 
ance that by working up a full thread, he 
will not be far from correct size. The 
threaded end is made to work in conjunc- 
tion with the “No” plain end, the first to 
enter, the latter’ should not enter. This 
type of gage has the advantage of rejecting 
work which is not up to a perfectly full 
thread. 

Coventry, England. 
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Expanding Mandrels 


Referring to the article on the above 
subject on page 419, I, like Mr. Crossley, 
took the hint and made one, only I 
wanted to use it on the milling machine 
to hold straddle mills for face work, but 
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AN EXPANDING 
found the cutters slipped. I made the one 
shown in the line cut 

The keyway A prevents the cutter from 


slipping. The screw B reaches through 


the hole in the arbor and clear to the back 
end of the milling-machine spindle, which 
is of course hollow. 
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The nut E bears against the end of the 
spindle, draws the taper head of B in 
expanding the arbor tight in the cutter. 
It also prevents the arbor from working 
out of the spindle. 
W. F. YEATEs. 
Northampton, England. 





The Question of Training 
Apprentices 


On page 213 is an article on the “train- 
ing” of apprentices. In it there are one 
or two points which so far coincide with 
my own views, that 1 feel like supplement- 
ing it with a few remarks on the impres- 
sions which I have obtained by being in 
close touch and hy carefully observing 
those apprentices who have, as well as 
those who have not, had the advantage of 
technical training. One of the strong points 
oi the article is the remark on the teacher; 
it is there stated that any college man is 
sure to be a failure. That this is so is 
enly to be expected by those who are 
conversant with the conditions and re- 
quirements of the trade or profession, 

It may be that the college man has been 
through the “shops,” but what does that 
mean? In 99 cases out of a 100 the man 
has gone into the shop with certain pre- 
conceived notions of the dignity of the 
trade generally, overlooking or ignoring 
the fact that there is a practical as well 
as a technical side of the business to be 
taken into account. This is just where the 
majority of them fail, and the result is 
shown by the product in the form of, so 
called, technical trained apprentices. 

There is no question about the technical 
training being all right in itself, but un- 
less it can with advantage be used by ap- 
plying the same to the everyday work, 
then it has been so much time—and pre- 
cious time at that—wasted. 

My experience with apprentices, and it 
is the experience of others to whom I 
kave mentioned the subject, is not to the 
credit of the technically taught class but 
rather the reverse. I have had, and still 
have to deal with both kinds. Of the two 
I prefer the nontechnical lad as being the 
more useful. Perhaps it is that the sys- 
tem of training is at fault, or it may be 
the teacher; whichever it is something re- 
quires doing to remedy it. * 

There are several defects that require 
looking into; one bas already been men- 
tioned, namely, the inability of the student 
to apply his knowledge to profitable ac- 
count on the work he has in hand. An- 
cther is that he is cither careless or lacks 
the necessary skill and energy he ought to 
put into his job. In many instances the 
lads are spoiled by getting an exaggerated 
idea of their own importance. As soon as 
the idea gets into their heads that they are 
doing well at the figuring, etc., all in- 
terest in the practical part appears to 








November 18, 1909. 


ecase, manual labor becomes a fag and, 
only too often, soiled hands are looked 
upon as being beneath their dignity. When 
once this idea takes root in the student's 
mind he may as well give up all thoughts 
of becoming a thoroughbred engineer for 
he will be of no use at the draft board, 
and worse than useless at the bench. 

I am going off the book now; I have 
had them and been glad to get rid of 
them. Although it cannot be denied that 
a number have profited by it, on the other 
hand it may be contended that, judging by 
past experience, these would have come to 
the front under almost any conditions. 

Then again there appears to be an evolu- 
tion going on in the bearing of apprentices 
toward the men with whom, for the time 
being, they are working. Something of 
the same kind is perceptible in the man- 
ners of present-day children toward their 
perents. A sort of feeling of superiority, 
if not actual contempt, is engendered by 
the system of present-day education; when 
this feeling is reciprocated it is bad for 
the apprentice. The knowledge which he 
will get then will have to be gained in 
spite of, and not because of, his technical 
training. 

Nevertheless, there is not the slightest 
reason why the two phases of engineering 
should not go hand in hand. It is only a 
question of the right kind of teacher 
adopting the right system of education. 
There is one thing which ought to be kept 
well to the front, something that seems 
well known but, nevertheless, cannot be 
too often reiterated, and that is the import- 
ance of practical knowledge, and its close 
relationship to theory, letting the student 
understand that there is still some reason 
fo1 the assertion that an ounce of practice 
is worth a pound of theory; there are nu- 
merous cases which could be mentioned 
in support of this. One instance is the 
matter of preparing and mixing metals 
for casting. It may be that we know what 
metals and percentages should give the 
best results, but unless we know how to 
manipulate them in the melting pot we 
are not likely to get what we expect. It 
is another example of Opie’s reply about 
mixing the paint (metals) with brains. 
It is quite evident that Opie knew a thing 
or two. 

Theory says, “if we do so and so such 
and such will be the result;” but will it? 
Perhaps it would if everything were per- 
fect, but among other things, the human 
element must be taken into account. The 
kriowledge of applying theory to practice 
can only be learned in the school of ex- 
perience, and the more the student is 
given to understand that experience can 
only be obtained by practice, also that the 
best teacher in this line is the workman 
at the bench, the better it will be for 
him. 

A little more respect for the workman’s 
blceuse is what is wanted in the present-day 
student apprentice. 


Horwich, England. W. PETERS. 
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Liability Insurance 


A member of the Minnesota Employees’ 
Compensation Commission, George M. Gil- 
lette, in a recent address before the Lia- 
bility Insurance Association said many 
things that one can put in his pipe and 
smoke. 

“The dangers lurking about the work- 
men today are a thousand-fold greater 
than were those about the workmen of 
even a century ago... . Twenty- 
two foreign countries have adapted their 
laws to the new conditions, and only in 
America, of all the civilized countries, may 
be found a government of people, civilized, 
white and free, which has failed to re- 
spond to its duties.” 

“IT am of the opinion that there is no 
question now before the American people 
pressing for solution which more vitally 
affects the welfare of society at large.” 

“In Massachusetts the companies writ- 
ing industrial insurance have paid back to 
the employees in compensation only $21,- 
000,000 out of $61,000,000 collected in pre- 
miums.” 

“If the statistics quoted are accurate 
and my deductions be true not over 20 or 
25 per cent. of the contributions of the 
employer finds its way to the relief of the 
injured employee.” 

“In Germany under the operation of a 
compensation act 78.5 per cent. of the to- 
tal receipts are paid out in compensation 
to employees.” 

“Commissions are now considering this 
subject in the States of New York, IIli- 
nois, Wisconsin and Minnesota.” 

The average employer is interested in 
the welfare of his employees and is willing 
to spend some money to aid them. Re- 
call the welfare work that has been done 
in all parts of this country during the 
last 10 years. Most employers pay pre- 
miums to some liability-insurance com- 
pany and of the money thus spent only 
from % to % ever reaches the employees 
who are injured. From % to 4/5 of this 
amount keeps the insurance companies go- 
ing and pays lawyers’ fees. As far as the 
employees themselves are concerned, the 
men in whom the employer is interested at 
first hand, the premium money of the em- 
ployer is wasted. 

Liability insurance is on a radically dif 
ferent basis from all other kinds. In all 
other kinds of insurance the policy holder 
has every incentive to consider the amount 
to be paid by the insurance company as a 
return for the premiums, while in the lia- 
bility insurance he has no such incentive. 
Fire insurance, for example, is taken out 
in order that the policy holder may re- 
ceive a sum of money in case of fire, while 
life insurance is taken out in order that 
the dependents of the insured may re- 
ceive a sum of money in case of his death, 
the amount paid in both cases being of 
immediate personal concern to the party 
who pays the premiums. 
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In liability insurance, on the other hand, 
the insured takes out a policy in order to 
protect himself from damage suits, which 
are too frequently conducted by lawyers of 
the class that has come to be known as 
ambulance chasers, the insured party hav- 
ing no business interest in the amount paid 
to the real sufferers and no business rea- 
son for safeguarding or defending their 
interests, the pecuniary question which 
confronts him being—is the premium cost 
Icss than the probable cost of paying just 
and defending unjust «claims? If the 
answer is in the affirmative, then the tak- 
ing out of liability insurance is a good 
business proposition, regardless of pay- 
ments made to the sufferers by the insur- 
ance companies. The policy holder may, 
indeed, have a humanitarian interest in the 
amounts thus paid, but he can have no 
business interest. 

On the other hand the insurance com- 
pany does not have to deal with a party 
who has paid it money expecting ultimate 
adequate compensation in return, but with 
another who has no claims upon it, and 
frequently no means of contesting for his 
rights. The company is left to settle each 
case on the best terms it can make, and 
frequently with a distracted widow, and 
under these circumstances it is not strange 
that the amounts paid are frequently beg- 
garly. 

Intelligent employers are no better satis- 
fied with these conditions than are its 
immediate victims. Confronted as_ they 
are with the ambulance chaser who risks 
nothing and who lives by preying upon 
others—his clients no less than his op- 
ponents for it is doubtful, if, in the long 
run, the victims of accidents receive more 
through their lawyers than they do from 
the liability-insurance companies—employ- 
ers are practically compelled to patronize 
the insurance companies. But the appal- 
ling waste and the fact that so little of the 
premium money ever reaches those whom 
it is supposed to reach must appeal to 
them as well as to those who receive the 
pitiful sums paid in the settlement of 
claims. 





Handling Heavy Work without 
Cranes 





It’s a pretty safe saying that we usu- 
ally overdo anything we undertake in 
the way of improvements. The introducer 
is and must be an enthusiast and he con- 
tinually sees new possibilities, many of 
which are not practical or economical. 

When compressed air began to be used 
in railroad shops it spread like wildfire 
vntil you found, not only hoists and air 
tools but compressed-air vises, door open- 
ers, turntable motors and other applica- 
tions which have long since given way to 
means better adapted for these special 
places, in spite of the growing use of com- 
pressed air in nearly all industries. 
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PF] f Paris, Frat representatives of n the rush t Lorde nad e conse-— concern in Detroit for the manufacture of 






. f $11 + +1 f went enreleccn c mr +) { t F one ° ’ 
lars \merican m icturers, : ¢ arel ( ) fr manu automobile parts. Mr. Barton’s new com- 





fect that someone wn 5 rs and part maket pany, of which he is vice-president, is to 
falcely heen intr ducing himself thic tee heapening of the autome hiles may 7 calle d the Met 1 Pr ducts Company, 


‘ ~ P oft. Coe 1, en . len 1 ‘ ndenev toware earelecenesc . . . . 
untry one of the oT gentle : ave a t ward elessness and js expected to be in operation early in 







_—" si f shace in the masking of them: tut. if the maneiec- ‘ * 
. the spring 
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“ |New Tools and Machine Shop Appliances 


but if 
ined Showing New Ideas in Machine Shop Equipment That 
would Make it Possible To Do Better Work at a Reduced Cost 


} 





mignt 


nae THE LATEST INFORMATION 


A Turbine Dynamometer A Hydraulic Press and Subpress = ™#nufacture of tantalum lamp filaments. 
































a L hie Line 1s es di ( nad the 
these days ding { ybilk ess t e was fal low > 4 ! 
e train! a ’ sting f de 0 ‘ ‘ ( s Bur eter, ine Ww ( i 
s becomes 1 imp feature d roug ( » \ the mitted I 
Tr ’ nometer shown has been designed nd t ' 
on fford a convenient method of doing resul t 
H ind showing the power develope: ir . 
"eTn us speeds th difi . 
S f he shaft how ca Sa disk with ra face rt 
sor- ickets cast on « side and f n nula , ; 
nd e rotor of d le turbine. This and p 
Ives between the side plates shown the 1 
h have similar brackets that fac low th 
on the disk In the spaces between subp 
buckets of the side plates are small a 0.00I-1 i 
nings through which water is admitted the tant 
» the buckets on each side under con shap t 
ted t of gate valves at each end, operated diam ) s slight] 
ny the geared s] Its s] wn hese gates ing t] ‘ | t . 
= trol the flow of water through the tur b S( t 
ik nd regulate the amount of falls C1 fl 5s ol 
, K that ca be s d Vv it re tl I } ‘ 
he saddle or frame is made to fit the shaped  piecs i ri 
testing stand that the engine goes on 2X2 ! ! ke 
ut is driven by a universal coupling on ibout 5 hours t t 1.00 
end of the square shaft inch hol t 
\ spring balance is hooked into the 
she is at the right ind connected to the ° ° . 
on while the balance is maintained by Calibrating Apparatus for Hydraulic 
ma wel ht at tl e left | Just enough water and Other High Pressure 
ed through to Keep the brake S ol e Tes 
d ¢ e kept constant wit — 
or ‘ ention ¢ hie part of-.the tester. 
y, ( dey ce mul Herschell 
S Spillman Compan N. 7 wanda, N. ¥ \ HYDRA T Ss ings 1 
1S 
































RBINI 'YNAMOMETER FOR TESTING AUTOMOBILE FNGINES 








SSO 


usually accompanied by considerable dan- 
This 


is especially true with the extremely high 


ger, expense and delays for repairs. 


working pressures under which liquids and 


often used. It is, therefore, quite 


air are 
important to know the pressure conditions 
within any apparatus using these sources 
of power, and for this reason the gages 


should be calibrated at regular intervals. 
Under the higher hydraulic pressures it is 
frequently the case that the same gage will 
show different percentages of error at dif- 
ferent pressure readings, and these can be 


compensated for in ascertaining the true 


pre 
ter” gage of known accuracy or by load- 


ssure only by comparing with a “mas- 
ing with a known pressure. 

The outfit illustrated herewith performs 
these two functions of testing by compari- 
son with a master gage and of testing the 
of the 
first, only the part on top of the 


accuracy master, 
lor the 


stand is required. This consists primarily 
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the weight below 
the center of When the weights 
are revolved the friction due to lifting the 
weights is practically eliminated. The ap- 
paratus is made by the Watson-Stillman 
Company, of New York. 


center of gravity of 


support. 





Multiple Stops for the Engine 
Lathe 


The illustrations show the details of the 
multiple stops used by the Lodge & Ship- 
ley Machine Tool Cincinnati, 
O., on their 16-inch patent head lathe. For 
rapidity and 


Company, 


work, where 


essential, these stops enable 


duplicate-part 
accuracy are 
the operator to reproduce any number of 
parts without stopping to caliper diameters 
between shoulders 


or measure distances 


after once making the proper setting for 








DIAMETER STOPS 


FIG 


The 


gage being tested, which may register any 


of a cross made of hydraulic bronze. 


pressures up to 16,000 pounds per square 


inch, and the master, are attached to the 
front and back ends of the 


tively. At the left is a crank-operated 


cross, respec- 


displacement piston, by means of 


screw 
which the desired pressure may be pro- 
duced within the pressure chamber. A 


suitable stuffing box prevents leakage past 
the piston. To the right end is connected 
a stop valve and filling cylinder. 


mits (1) some of the liquid to be with- 


This per- 
from the pressure chamber before 
the 
filling after a gage is 
thus no danger of spilling the oil 

For testing the master gage, the special 
weight-loaded hardened and ground steel 


the 


drawn 


removing gage being tested and (2) 


put on. There is 


piston and cylinder are attached at 
right by means of flexible copper tubing, 
as shown. These parts are cut out by a 
stop the 


The cylinder is long enough to have 


master. 
the 


valve when not testing 


ON CARRI 











AGE 


Five stops are regularly 
furnished, so that 
eters up to five, and any desired length 


the first piece. 
any number of diam- 
for each diameter may be quickly turned 
on a single piece. 

The diameter stops are shown in Fig. 1. 
T-slots milled in the 
parallel with the 
Each stop can be 


These are carried in 
bar which is 


of the carriage. 


rotating 
bridge 
set to any desired position in its slot, and 
the entire bar is easily rotated by means 
of the star knob at the front of the apron, 
thus the different 
cessively into position, where they will be 
engaged by the lug on the cross-slide, as 


bringing stops suc- 


the tool is fed up to the cut. 
The 


along the dovetailed upper sliding surface 


longitudinal stops are adjustable 
of the stop bar, which is carried along the 
front of the lathe bed, beneath the apron, 
as illustrated in Fig. 2, which shows a de- 
tailed view of that portion of the mechan- 
ism beneath the headstock 

The lead is divided beneath 


screw the 


FIG. 2. 
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headstock, and there driven through a jaw 
clutch, clearly shown in Fig. 2. The left 
half of the clutch is fixed and the right 
half is movable against a spring contained 
in the sleeve fitted over that portion of th 
lead screw. When the carriage feeds vy 
to one of these length stops, the forwar« 
movement of the stop bar disengages th 
lead screw, thus throwing 
out the feed. As soon as the latch at th 
lower left-hand the apron is 
raised by the operator, the spring throws 
the jaw clutch and the stop bar back t 


clutch at the 


corner of 


their original positions, thus reéngaging 
the feed. The longitudinal feed then re 
mains in until thrown out by the next stop 

The stops are so arranged that they can 
be set telescoping when required, so that 
even the shortest shoulder lengths can b 
obtained. They do not depend for their 
accuracy upon the tripping of a clutch 
After the length feed is thrown out auto 
matically, the operator, by about 0.003 inc! 


PATENT HEAO 





LONGITUDINAL STOPS 


hand movement of the carriage brings th¢ 
absolute stop, 
that 


stop bar up against an 
shown just below the jaw clutch, so 


different lengths are duplicated exactly 


A Drafting Room Kink 





By CLaupe Pitts 





Described below is a drawing-room 
“kink,” which may be an old one, although 
it might be of benefit to someone if yor 
care to publish it. 

In making up part lists covering draw 
ing and pattern numbers from which 
machine is built, tracing cloth is used 
The form is ruled on the glossy side an 
the the dull 
This method very good ad 
vantages; first it helps to make the trac 


lettering, etc., put on sidk 


has two 
ing lie flat and second, if any changes ot 
erasures it can be don 
without erasing the lines of the form 


are to be made 








goog. 


a jaw 
ie left 
righit 


tained 


of th 
ds uy 
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es the 
owing 
at the 
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ck t 
aging 
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stop 
y can 
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their 
lutch 
auto 
inch 
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A Flexible Crane Hook 





By W. B. BEEBE 


The line cuts show a flexible crane hook. 
[he jib crane located above the steam 
1ammer in a shop where heavy forgings 
working 


continually 


were made, was 








St 





















apa % "x 4% ‘wide, 


eel Forging 


AMERICAN MACHINIST 


Treasury Department Definition of 
“Melting” 


The collector of customs for the port 
of Philadelphia, in response to many let- 
ters received by him, has written to the 
Treasury Department requesting an in- 
terpretation of the term “melting” as ap 


Steel Plate Steel Forging 


Class B 
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Steel Spring, 
1 Square, % O.D. 
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AN ELASTIC (¢ 


ose and threatened some time to drop. 
(his was due to the hammer being al- 
wed to descend when the forging was 
ot level on the hammer block, thus pro- 
lucing a terrible strain on the rigid struc- 
re of the crane. I suggested a flexible 
ook which was located as shown. After 
sting two or three springs we finally 
‘ated a suitable one and found that the 
uble was entirely eliminated. 
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RANE HOOK 


pearing in paragraph 118 of the Tariff Act 
of August 5, 1909, which paragraph imposes 


a duty of $1 per ton on wrought and cast: 


scrap iron and scrap steel, and provides 
that “Nothing shall be deemed scrap iron 
or scrap steel except waste or refuse iron 
or steel fit only to be re-manufactured by 
nelting.” 

The department advises that scrap iron 
and scrap steel which may be re-manufact 


ured by being subjected to intense heat and 
then wrought or hammered to the size and 
shape desire¢ 
within the meaning of the paragraph for 
in the opinion of the de- 


partment, the term “melting” as used in 


this paragraph is used in its ordinary ac- 
ceptance, that is, to become liquid through 
heat and, therefore, no scrap iron or scrap 
steel is entitled to classification under 


paragraph 118 unless in its condition as 





imported it is unfit for use until it has been 


reduced from solid to a fluid state by 


Cutting Gears without Proper 
Index Plates 


Recently, many articles have appeared 
| } er 
this subject, and in most of the ar- 
7 ; 
ticles quite a few extra tools were used. 


In our case wé had to cut one gear with 
] 


Che crank of the dividing head revolved 
forty times to one of the spindk For 
twenty-seven teeth, this meant 40/27 revo 
tions or one revolution and _ thirteen 
paces. We sharpened an eight-H pencil 
so that the wood part would just fit into 
the holes in the dividing plate and gave 
the lead a very sharp needle point. We 
next laid the twenty-seven plate on a piece 
of drawing paper and scribed the outline 
and the hole in the center. We _ then 
marked through one hole and one thirteen 
spaces in advance. Removing the plate 
we now had a paper dividing head for the 
first and second teeth of a twenty-seven 
tcoth gear, or the first and fourth teeth 
for the eighty-one tooth gear which we 
wanted. With the dividers we divided this 
space into three parts and we had our 
paper dividing head for the first four 
teeth of our gear. 

We mounted the paper plate on the 
twenty-seven tooth plate with a little paste 
and cut one tooth to about half the re- 
quired depth, feeding very slowly and 
holding the dividing head crank in posi- 
tion. We cut the two next teeth to half 
depth in the same manner and then tore 
off the paper and used the twenty-seven 
tooth plate. Setting the head to one of 
the teeth cut we cut full twenty-seven 
teeth around and then reset the head to 
the next tooth and cut around again. 
One more trip around finished the gear. 

The actifal time consumed was some- 
thing less than an hour more than the job 
would have taken with a regular plate. I 
can hear some of the regulars remarking, 
“Gee, that must have been a bum gear;” 
but as a matter of fact this gear was used 

| 


] 


in a gear-feed box and ran as smoothly as 


any in the box. 
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An Interesting Experiment in 


Burglary 





There wasnt anything really burglari- 
us about it, for both secrecy and dark 
lanterns were missing, but all the rest of 
the outfit was on hand, including the safe, 
the burglars and a liberal supply of nitro 
glycerin The Ely-Norris Sate Company 
had a notion that their safe was really 
burglarproof, so they turned one over to 


the Robert W. Hunt Company and told 
them to get into it if they could in any 
old way that burglar could use—and 
then a little mor« 

[he burglars were Messrs. Oppenheim 
and Goe, of the Marietta Torpedo Com- 
pat Marietta, ©., and the place was 
Perth Amboy, N. J., with an audience 
composed of bankers, insurance men and 
ye humble seribe of the American MA 
CHINI he torpedo experts in question 
ire not of the submarine type, who in 
vent ways and means to blow the other 
fellow’s battleship into kingdom come, but 
of the less picturesque and more useful 
ccupation of coaxing mothe earth to 

ve up her treasures in the shape of oil 
nd g using coaxer a torpedo con 
tain 50 tu 350 p unds of nit glycerin 
exploded a few thousand feet, more ort 
l +S, below the earth’s surface In ldi- 
tion to this they re recogni ea experts 
in fe blowing, being called in the most 

minent tests. 

Stripping the safe of all th er trim 
mings the first move was to mak« dent 
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where tl 
about Il 
12-p 


sulted in a furrow perh 


3/10 


l¢ 

















1G. 3. BEFORE THE I4{TH SHOT OF IO FIG. 4. AFTER THE I5TH SHOT OF I7 TO 20 
OUNCES OUNCES 

i¢ door tits the body. This took in so as to run into the depression. This 

ve minutes of husky swinging of a was exploded in the regular way with a 

und sledge on a hot chisel and re- battery and a fulminate cap but only dis 


1 
ncn 


burglars 


earnest. 


\ 


dent 


cup 


and 


ips 142 inches long, 

wide and '4 inch deep. Then 

commenced to burgle in 

of red clay was made under the 
g ounce of nitro-glycerin poured 


colored the metal. 


his was repeated with true burglarious 


persistency increasing the dose to % 
ounce until the joint was stretched a 
trifle and more of an opening made, per- 
haps a couple of thousandths so the nitro 
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erin could run in. Finally at the sev- 


h trial two clay cups were used with 


uunce of the coaxer in each, which was 


eased to %4 


ounce in each cup at the 
n explosion. 


sy this time the outer door was 


tched so as to make it easy to intro 


e the explosive, and 8 ounces were 


d up in the next two charges, when a 


vuunce charge was introduced, and there 


re things doing that reminded one of 


tleship target practice. Even this only 


leed the door about 4% inch, and then 


charge oT be 


ie the 15th and final 
een 17 and 20 ounces, and then most 
the outer portion of the door took a 


ve into the Arthur Kill, while the safe 


ned over and lay down to rest. But 


contents were still protected by 3 


hes of manganese steel, wedged in so 


ht that nothing could budge it. 
\ltogether 


over 40 ounces of nitro 


were used, four times as much 


any burglar would dare use even if h« 
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nonburglarious charges used, the safe can ward motion from the pulley C, taking the 
be said to have withstood all attacks and reverse from either 4 or B in all case 
preserved its contents against destruction Phe xplan n sounds mucl e 
or ] ss cK plic ited 1¢ caevice itself t 
Pr. B.C. is so convenient that the oper r ves 
_—_—_—_——. these very freq ly 1 comm rndate c 
A Three Speed Planer Drive — ‘fferent kind of work designed. Rou 
ing e 1 t 52 feet per minut 
| I ‘ mart It ‘ 1 1 cre 1 
There is a general tendency toward two pl y] e it 1s 1 ght best to use.th« 
or more speeds for planers, and the ac- medium spee On the other hand t 
companying illustration shows an interest { neg { ( le { e 24-foot 
ing three-speed drive supplied by the Cn peed. altho the snec: f 26 feet net 
cinnati Planer Company to the Heald = mi I low « ‘ 
Grinding Company, and which is giving cases 
very satisfactory result | ild art ] ly ] er vith 
The countershaft is shown in outline the device. especially o1 t of all th 
over the planer, and while longer than = mec! 1 1 way { pl 
usual and carrying eight pulleys, is not  jtsel{ Hy ver -~ , 
in the least complicated dis very highly = ¢; , f roer plane - 
spoken of by all who have anything to do ac, ft} light vibrat 
with it Pulleys | are iven 470, B at ty ted throug it t ; | 
325, and C at 2151 per minute” he. belic t] for tl est vy 
from the line shaf ble pulley | ] ] tree f all d 
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Return Belt 




















time he wante 


| all the 
contents, consisting of a dozen cop 
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fe against despoilation. 


Chere is a feeling in some quarters that 
safe can stand the action of 1 
togenous torch or blow pipe in view 


the remarkable ex imple S we have 
n of their cutting of plates. But in 
of these it is necessary to start from 
edge or corner. and these safes do 
present any starting points An ex 


t of one of the large makers of this 


aratus assures me that it would be 
burn a hole into 


back and 


would be 


ically impossible to 
n as the flame would blow 
It the nozzle And it 
cult for a burglar to use any of 
m. even assuming that they could cut 
le large enough to remove the con- 
ts, on account of destroying the con 

of the safe or vault. 
\ltogether it was a very interesting ex- 


ition, and, in spite of the large and 
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the weight of the piec« \] d Tl 
because it often seems re desirable to .:...% 
‘ ' . 
return at slower sp vit i | 
piece, esp iall s] t ts sucl thee § 
spotting of pads utt 
All thes re ntrolled by two belt ee 
shif rs OI ror nd F th T r 7 
niiters, le TO! and 6, of the egula making 
type, and a belt shifter controlled by a ¢ja} or 


rod coming down from the ceiling be 


side the right-hand housing of the plane r 
for controlling the position of the belt on 


e. T his is don bv ¢ nly taking the for- 1 he 


fi ning ha 
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out of the shop, are always with us, and 


they mean more than looking sorry, or 
buy a wooden leg, or 


Without meaning 


even chipping in to 
flowers for the funeral. 


to be heartless in the least, we can say 
that the accident which cripples a man so 
he is unable to earn his living or support 
his family, is worse than when it is fatal, 
so far as the question of finances are con 
men are 
bright and sunny, giving comfort to their 
that affect the 


f providing a house, food and 


cerned. True, many crippled 


loved ones, but does not 
question 
clothes. 
very accident which takes a good man 
out of the shop for even a day, costs the 
realizes, 

work is 


employer more money than he 


especially in good times when 


rushing, and means much when good men 
present. 

shop I know of, 
guarded, a good man went to 
lathe 


had been used to 


are scarce as at 


In one where many 


gears are 
unguarded back 
a lathe that 


work on a with 
gears. He 
was fully protected, and in less than half 
an hour the end of one finger had been 


claimed by the demon of the unguarded 


gears. 
Careless, you say? You and I always 


gears and never 


worked with unguarded 


vot caught? Gears were almost never 


guarded in the old shops, yet who can say 
the number of accidents were few on ac 
count of care or just luck? And if we think 
a little, many of us can remember cases 
where a finger, or even the cherished 
flowing beard of a patriarch went the way 
of the gears. 

rhe f this shop didn’t even 
call it The 
doctor, lost a little time (but not wages), 


manager 
careless. man went to the 
and there isn’t an unguarded gear in the 
shop today that he knows of, even of the 
lathe. The money that little ac- 


cident cost in cash, to say nothing of lost 


smallest 
time, would have guarded everything but 
the moral law. 

\ funny side of the case is that the fac- 
tory inspector ordered the covering of 
gears at the top of drill presses, but never 
lathes 


which 


mentioned the back gears of the 
All of 


rest content 


that caused the damage. 
goes to show that we cannot 
told, but 


for things ourselves, to do our 


with doing what we are must 
look out 
whole duty to the men or to ourselves. 

Probably the manager in question could 
have crawled behind the defense of com- 
pliance with all requests of the factory in 
spector and thrown all the burden on the 
But he wasn't built along those 


I know a num- 


workman 
lines, and I’m glad to say 
ber of the same kind. 


AccIDENT INSURANCE 

\long this same line I want to unburden 
my system on the question of accident 
insurance, which seems to be coming in 
the near future if we read the signs any- 
where near right. The present system of 


insuring against damage suits has many 


points that do not look as attractive as 
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they might to right-thinking men when 
the actual practices in too many cases are 
brought to light. The has to 
have a heart of the Pharo and 


many of them revolt at the way in which 


adjuster 
brand, 


injured men or widows are browbeaten 
into accepting a pitifully small sum. 

The way out is probably an accident in 
surance for the men, not against them as 
at present, the premium paid to be charged 
to overhead or shop expense the same as 
fire and other insurance, and the amount 
added to the price of the goods if neces- 
sary. 

It might be impossible for many small 
manufacturers to pay the cost of all acci- 
dents just as it would put them out of 
business if a fire occurred when they car 
ried their own insurance, but they could 
pay the premiums, and I believe this will 
be one of the ways out. The average erm- 
ployer is just as humane as anyone else, 
him in a 
gladly 


and the system puts 
false light which I 


get out of when opportunity offers. 


present 


believe he will 


And the man who refuses to use a safety 


appliance on account of being nifty about 
his skill is a fit candidate for some other 
job. 


AUTOMOBILE GEARS AGAIN 


The question of gears for automobiles 
will not down. Only recently a 
known maker admitted all kinds of trouble 
distortion in 
treating. that the 
gears change their pitch diameter enough 
To avoid 


with 


well 


from an alloy steel due to 


heat This is so great 
to play hob with quiet running. 
this going to experiment 


another alloy that is said to run well with- 


they are 


out hardening. 

One concern is now finishing the gears 
after heat 
cut insuring that no distortion exists when 


treatment by taking a shaving 


they go into the car. This is somewhat 


expensive, as while the gears can be cut, 
they are pretty hard, and the process of 
recutting is rather slow as well as being 
hard on cutters. 

Then there is the process of grinding 
the teeth heat which is 
very limited as yet, and is not well enough 


after treatment, 


known to say just where it stands. 

Some find a solution in running oil and 
emery or other abrasive in the gear box 
for awhile, but it sort of against 
think of it. It 
notion, but it 


goes 
the grain to may be an 
old-fashioned 
though it 
defects in the tooth shapes and I cannot 


seems as 
must exaggerate any existing 
get away from the idea that some of the 
abrasive is bound to be left in the surfaces, 
converting them into a lap which will 
keep up the grinding process indefinitely. 

\ friend, who is also an old-timer and 
a good hardener, claims that much of the 
trouble is due to improper annealing when 
He insists that if the 


blanks are first roughed out, then annealed 


the gears are made. 


thoroughly by careful heating and cooling 
away from the air, much of the the trouble 
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in warping or changing size or shape in 
any way will be avoided. 

Of course, the time taken seems con 
siderable, especially in view of the fac 
that we buy the stock in a supposedly an 
nealed state, but if it will do the trick, it 
is certainly cheaper than the operatior 


and cuss words we now indulge in to 
make them usable after they are heat 
treated. 





A Few Types of Silent Pawls 





By Ratepu W. Davis 


In working up a feed device for some 
special machinery, I found it necessary to 
use a pawl and ratchet, the pawl being tl 
driving member. As the speed was hig! 
it was evident that the noise of an ordi- 
nary arrangement would be objectionable 
and a silent pawl became desirable. 

In a search for available literature for 
an efficient this 
found that there was but little published, 


device of character, | 
the only one of value being that described 
by Professor Sweet, on page 495 of Vol 
31, Part 2. 
I have shown two other successful devices 


In the accompanying sketches 


that I know of and one of my own. 
Fig. 1 illustrates the principle of a dé 


vice used with the brake mechanism 


heavy cranes and hoists in steel mills. The 
driving member 4 is shown rotating 

the direction KX, thus driving the ratchet 
When 4 r 


1 


verses and moves in the direction L, tl 


B by means of the pawl P. 


pawl is raised until it meets the stop pin 
F’, which motion is caused by the change 
in position of the links D and E. The 
locked linkage now causes the spring clamp 
G to move with it, while the resistance due 
to its spring tension keeps the pawl raised 
above the ratchet teeth as long as rota- 
When 


A again begins to move in the direction 


tion in that direction is continued. 


R, the pawl instantly drops, as clamp G 
remains stationary during the change in 
position of links D and E. 


Fig. 2 shows an effective device used 01 
some electrical apparatus; the absence of 
ratchet teeth noted. When t! 
driving member 4 rotates in the direction 
R, the pawl P is free and is held light! 
against .4 by the small spring C. On the 
reversal of 4 the pawl tends to rise as its 


will be 


a. 


= 


end surface is roughened and grips firmly 
The harder 
the pull the more it will grip as paw! 
attempts to assume a vertical position. 


on the inner surface on A. 


Fig. 3 is a device of my own arranging. 
As shown, the driver 4 is rotating in 
direction L, the pawl P is driven by 
through the contact of E at X, the pir 
having merely moved the pawl about 
axis D at the beginning of motion 
The pin D, which carries the pawl, is 't- 
self carried by the sliding block E 
the extended end of D also passes throu 
an arm of the casting G, which latter is 
an easy fit on the shaft. When 4 begins 
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rotate in the direction R, the block E 
mains stationary, while the pin C ad- 
neces against the projecting finger on the 
wl P, causing it to rotate about D, thus 
inging the point above the ratchet teeth. 
this instant face H of sliding block E 
mes against the face Y, which rotates 
the parts except the ratchet as far as 

stroke is set, the reversal at the end 
the stroke again bringing the pawl into 


ngagement, and driving the ratchet. 











FIG. 3 
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Forthcoming Meetings 


National Gas and Gasolene Engine Trades 
Association, Chicago, November 30, December 
l and 2. La Salle hotel. Albert Stritmatter, 
secretary, Cincinnati, O. 

National Society for the Promotion of In- 
dustrial Education, annual convention, De- 
cember 1, 2 and 3, Milwaukee, Wis. J. C 
Mcnaghan, secretary, 20 West Forty-fourth 
street, New York City. 

American Society of Mechanical Engineers, 
annual meeting, New York City, December 
7-10. Calvin W. Rice, secretary, United En 
gineering building, New York City 

American Society of Agricultural Engineers, 
third annual meeting, December 28-29, 1909, 
Ames, Ohio. F. W. Chase, secretary, Uni- 
versity of Nebraska, Lincoln, Neb. 





Business Items 


John A. Roebling’s Sons Company, of 
Trenton, N. J., has placed with Tate, Jones 
& Co., Inc., an order for the entire oil-burning 
equipment for its six 30-ton, open-hearth 
steel-melting furnaces. 

Cole & Staiger, dealers in hardware, tools 
and machinists’ supplies, 59 Centre street, 
New York, are, upon request in writing, giving 
out a keyring to which is attached § an 
aluminum tag stamped with a serial num 
ber, their address and the intimation that 50c. 
reward will be paid for its return to them 
The serial number and applicant's address are 
filed in their office. 





Business Opportunities 


Warner Bros., will erect a sawmill at Foley, 
Minn. . 

C. N. Parker is to erect a foundry at Brain 
erd, Minn. 

The West Duluth (Minn.) Auto Club will 
erect a garage 

The Coventry Mill, Anthony, R. I., is build 
ing an addition. 

Lewis Inbody, Waco, Neb., will rebuild his 
blacksmith shop. 

The Fremont (Neb.) Foundry Company will 
erect another plant. 

The Allendale (R. 1.) Worsted Company is 
building an addition. 

Byron Reed Company, Omaha, Neb., will 
erect a $10,000 garage. 

The McIntyre Watch Company, Kankakee, 
Ill., will erect a factory. 

Max Bruckner and others will erect a flour 
mill at Platte Centre, Neb. 

Brodin & Malen will erect a sash and door 
factory at White Rock, 8S. D. 

The Millersburg (Ohio) Furnace Company 
will move its plant to Canton. 

The Kendall Knitting 
N. Y., will erect a new plant. 

The Monadnock Mills, Claremont, N. H., 
will install a new power plant 


Company, Utica, 


The Vanderbeek Tool Company, Hartford, 
Conn., will erect a new plant. 

The Armstrong Woolen Company, Detroit, 
Mich., will erect a new factory 

The Loughman Cabinet Company, St. Louls, 
Mo., will erect a $40,000 plant. 

The Vulcan Iron Works, New tritain, 
Conn., will erect another foundry 

Fire destroyed the plant of the American 
Fiber Company, Jacksonville, Fla. 

The Detroit (Mich.) Pressed Steel Com 
pany has secured site for a plant. 

The plant of the Brundin Packing Com 
pany, Albert Lea, Minn., was burned. 


Sor 


The Majestic Range Company, St. Louis, 
Mo., will erect an addition to its plant. 

The Clough-Hartley Everett, 
Wash., is building a new shingle mill 

The Atlas Bridgeport, 
Conn., is erecting a two-story addition. 


Company, 


Shear Company, 

The Yoeman Body Box Company, Detroit, 
Mich., will erect a new $50,000 factory. 

The Crosby Mining Company, Nashwauk, 
Minn., will erect a machine shop, ete. 

J. L. Roberts is to erect a $100,000 steel 
piant on the tidelands, Tacoma, Wash. 

The Badger Sash and Door Company, Mil 
waukee, Wis., is erecting an addition. 

The Nairn Linoleum Company, Kearney, 
N. J., will build an addition to its plant 

The Badger Traveling Goods Company, Mil- 
waukee, Wis., will erect a new factory. 

The Jarden Lithographic Company, Phila- 
delphia, VPenn., will erect a new factory. 

The Louisville (Ky.) Furniture Company 
has taken out a permit for a new factory. 

Plans are ready for a new machine shop 
for the Windsor (Vt.) Machine Company. 

The Standard Electric Company, Racine, 
Wis., is planning an addition to its plant. 

The Harsh & Edmonds Shoe Company, Mil 
waukee, Wis., will erect a $40,000 factory 

Joseph and John Wolfinger will build a 
$30,000 woodenware factory at Eland, Wis 

The Consolidated’ Sheet Metal 
Milwaukee, Wis., will erect a new 


Company, 
factory. 
The Tacoma (Wash.) Ornamental Iron and 

Wire Works will erect a structural steel mill, 
The Michigan Central Railroad has plans 

for car shops to be erected at Bay City, Mich. 
The Sobey Manufacturing Company, Seat 

tle, Wash., will erect a sawmill at Ballard. 
The Missouri Can Company, St. Louis, Mo., 
will erect a new factory to cost about $50,000, 
PD. O'Brien's machine shop, etc., at Brule, 

Wis., were destroyed by fire. Loss, $40,000. 
The sawmill of J. R 

hillips, Wis., was burned 


Dana Company, at 
Loss, $150,000 
The Kilhorn Photo Paper Company, Cedar 
Rapids, lowa, will erect a four-story factory 
The Baird Machine 
Conn., has the plans ready for a new factory. 
Dr. T. J. Martén will erect a 
Muscatine, lowa, for the manufacture of ice 


Company, Oakville, 


plant at 


The Union Malleable Iron Company, East 
Moline, Ill., will erect an additional building. 

The Bradley Knitting Company, Delavan, 
Wis., will erect a spinning plant and box fac 
tory. 

R. S. King Company, Seattle, Wash., will 
erect a $200,000 slate factory at Othello, 
Wash. 

rhe Seattle 
will build repair sheps at Columbia Station, 
Wash 

The United Mica Company, Grafton, N. H., 
will install a machine-shop equipment at its 


Renton & Southern Railway 


plant 
Minn., will 


The Village 
purchase a new boiler for its electric-light 


Council, Aurora, 


plant. 


The Waterbury Chemical ‘ompany, Des 
Moines, Iowa, will enlarge and improve its 
plant. 

The Peninsular Safe and Lock Company, 
Portland, Ore., has purchased site for a new 
plant. 

The Traverse City (Mich.) Refrigerator 
Company has started the erection of a new 
plant. 

Joseph Lomax, Philadelphia, Penn., rug 
manufacturer, is building an addition to its 


factory ° 





8Q2 


The plant of the Valley Machine Company, 
burned. about 


Underwood, Iowa, was Loss, 
$25,000. 

The Standard Company, Torrington, Conn., 
manufacturing piano hardware, will erect an 
addition 

rhe Trepert Auto Gasoline Engine 
pany, Rochester, N. Y., will move to Columbia 
City, Ind. 

The Union 
Creek, Mich., 
chine shop. 

Fred E. Schuler & Bro. 
factory at Milwaukee and Huron 
waukee, Wis. 

The Coy Paper Company, West 
N. IL, is building an addition. 
a new engine. 

S. B. Sexton Stove and Manufacturing 
Company, Baltimore, Md., will build an addi 
tion to its plant. 

The Sebastian 
is contemplating 
to its plant. 

The Williams 
ridgewater, Mass., 
erect a new factory. 

The Green Bay (Wis.) Paper and Fiber 
Company will build an addition, doubling the 
capacity of its plant. 

The McElwain Shoe Company, Newport, 
N. Il., is building an addition and will install 
a new 

The Wheelock Wire Company, of Worcester, 
Mass., will Clinton, Mass., where a 
new plant will be erected. 

The Buffalo (N. Y.) Foundry and Machine 
Company has had plans prepared for the erec- 
machine shop. 


Com 


Steam 
will erect a 


Company, Battle 
two-story ma 


Pump 
new 


will build an auto 
streets, Mil 
Claremont, 
Will install 


Lathe Company, Covington, 
Ky., the erection of an ad- 
dition 
Company, 
racks, will 


Manufacturing 
making shoe 


boiler and motors. 


move to 


tion of a 
Chas. H. 
chinists’ brass specialties, 
tend its Beloit, Wis. 
The Packard Motor Car Company, Detroit, 
Mich., has taken out a permit to erect an- 
other factory to $65,000 


The Leighton 
chester, N. IL. 
chines, Will erect a 

The Dairymen’s 
Jersey City, N. J., 
its plant, also new 


Want 


Rate 25 cents per 
fhout sir words make a 
ments abbreviated, Copy should be 
reach us not later than Friday for 
weck’s issue insicers addressed to oui 
will he forwarde d. tpplicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned 
Tf not forwarded, they will be destroyed with 
out notice No information given by us re 
garding any advertiser using bor number. 
Original letters of recommendation or other 
papers of value should not be inelosed to 
unknouw correspondents. Only bona-fide ad 
rertisements inserted under this heading. No 
advertising accepted from any agency, as- 
sociation or individual charging a_ fee for 
“registration,” or a cammission on wages of 
successful applicants for situations 


Miscellaneous Wants 
Caliper catalog free. E.G. Smith, Columbia, Pa. 


We buy or pay royalty for good 
machine or tool. Box 282, AMER. 

Light, fine machinery to order: 
electrical work specialty. E. 0. 
ark, N. J. 

Machines designed: automatic special. Prac- 
tical working drawings (. W. Pitman, 3519 
Frankford Ave., Philadelphia, Pa. 

Special machinery accurately built Screw 
machine or turret lathe work solicited. Rob 
ert J. Emery & Co., Newark, N. J. 

IIave you small, complicated 
work or tool designing others can't do? 
to Benj. O. Butler, Taunton, Mass. 
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AMERICAN MACHINIST 


Light and medium weight machinery and 
duplicate parts built to order; tools, jigs, ete. 
MacCordy Mfg. Co., Amsterdam, N. Y. 

Metal specialties manufactured, models, 
dies and special machinery: inventions per- 
fected. Villinger Mig. Co., Williamsport, Pa. 


Wanted—-Purchaser for No. 2 Farwell mill- 
ing machine, Grant hobbing machine and 
Gisholt tool grinder; all practically new and 
in A-1 condition. tox 755, AMER. MACHINIST. 

A large English firm of machine-tool im- 
porters having showrooms and offices in Great 
Iritain, France, Italy and Japan, is wanting 
good agencies for machine tools of all kinds. 
Apply Box 189, AMERICAN MACHINIST. 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing else. 
CONNECTICUT 

Energetic toolmaker and machinist with 
ability to make up-to-date tools and machin 
ery for the manufacture of brass globe and 
gate valves, desires position. Box 891, AM. M. 

Graduate mechanical engineer, now em- 
ployed, wishes position as assistant superin 
tendent ; several years’ practical experience ; 
successful handler of men; best references. 
Box 652, Stamford, Conn. 

Experienced superintendent, now employed, 
open for engagement; large experience in 
manufacturing small or medium interchange 
able work: good reliable mechanic with ex- 
ecutive ability: thorough experience in mod- 
ern shop methods. Box 904, AMER. MACH. 

INDIANA 
Position as shop manager or spe 
cial machine tool salesman; for past ten 
years have manufactured and sold _ turret 
lathes, boring mills and special tools and fix- 
tures for reducing cost; wish to change 
from present position about January 1 next. 
A. 8. M. E. 2067, Box 903, AMER. MACH. 
MASSACHUSETTS 


Wanted 


No. 


employed, 
MACHINIST. 


toolmaker, at present 
Box 872, AMER. 
NEW JERSEY 

Mechanical engineer, experienced In power 
plant design and installation, manufacturer of 
condensers, pumps, piping. Box 860, AM. M. 

College graduate, 31, with practical experi- 
ence as machinist and foreman, tool designer, 
familiar with modern shop methods, wants to 
change; good references. Sox S62, AM. MA. 

Mechanical engineer and designer desires a 
position as designer or superintendent; ten 
years’ practical experience in drafting room 
and shop: experienced in gas and oil engine 
work. Box 907, AMERICAN MACHINIST, 

Salesman—Machine tool salesman as sales 
mapager, having 15 years’ experience, both in 
the manufacture and selling of machine tools; 
competent judge of condition and value of 
second-hand, and familiar with all makes in 
the United States: can give best of reference. 
Box 790, AMERICAN MACHINIST. 

Accountant; young man wishes to change; 
1) years’ experience in iron, steel and ma- 
chinery lines; familiar with up-to-date system 
for cost keeping, stock keeping and inventory ;: 
experienced in handling office force: now act- 
ing as assistant to superintendent; also two 
years assistant to organizing engineer. Box 
SS2, AMERICAN MACHINIST. 

NEW YORK 

Mechanical engineer and designer, seven 
years’ practical experience in drafting room 
and wants position offering a future; 
geod references. “H. L.,” Box 895, AM. Ma. 

Experienced machine designer desires posi- 
tion; technical man with six years’ experience 
on general machine, railroad and gasolene en 
gine work; also two years teaching machine 
design. Box 905, AMERICAN MACHINIST. 

A first-class mechanic who has had charge 
of various departments in large factories and 
has traveled extensively for years as instruc- 
tor to salesmen, wants position in sales de- 
partment of New York house. Box 881, Am. M. 

Production engineer of wide experience in 
developing earning power, factory analysis, 
rate setting, organization of departments, cost 
systems and discipline, wishes permanent po- 
sition on contract, salary or percentage; loca- 
tion immaterial. Box 868, AMER. MAcH. 

Mechanical engineer wishes to correspond 
with first-class concern desirous of making 
such improvements in their shops as will in- 
crease production and reduce cost of mainte- 
nance: large experience along this line: open 
for engagement for shorter or longer period; 
moderate salary. Box 908, AMER. MACH. 

_ Designing engineer of established reputa 
tion, extensive experience on special and in 
tricate automatic machinery, presses and 
sheet meta! working machinery, invites cor- 
respondence concerns wish 


from progressive 
ing the services of a practical. capable and 


Foreman 
desires change. 


shop : 


November 18, 19009. 


energetic man of highest standing. Box 90%, 
AMERICAN MACHINIST. 

Electrical.engineer with highest references, 
wishes to form connection with good concern 
preferably in or near New York; three years 
experience in Mexico, five years in Chile; 
speaks Spanish and German fluently; has hid 
wide experience, both in selling and con- 
structing electrical, steam and hydraulic ma- 
chinery ; open for immediate engagement. Ad- 
dress “H. K. W.,”” AMERICAN MACHINIST. 

OHIO 


Mechanical engineer, experienced machine 
tool designer, wants change; charge of design- 
ing department or assistant superintendent 
preferred ; college graduate; age 33; marrie« 
A-1 references. tox 906, AMER. MACHINIS?, 

PENNSYLVANIA 
; graduate mechanical en- 
gineer, 12 years’ experience fine apparatus, 
typewriters, adding machines, tools, auto- 
matic machinery, especially expert on experi- 
mental development and design, desires posi- 
tion in charge of such, or as ehief draftsman, 
leading designer, etc. Box 873, AM. MAcH. 
WISCONSIN 

Mechanical and electrical engineer with 15 
years’ experience in engineering contracting 
and machinery manufacture, eight years in 
executive positions and at present filling re- 
sponsible position, will consider suitable posi- 
tion with other concern. Box 884, AM. 


Help Wanted 


Classification indicates present address of 

advertiser, nothing else. 
CONNECTICUT 

Wanted—A draftsman for work on small ro- 
tury motors and pumps. Address Box 50s, 
West Hartford, Conn. 

Wanted—A first-class 
and fixture work for automobile parts; steady 
employment to competent man; state age and 
experience in full. Box 880, AMER. Macu. 

Wanted Experienced mechanical drafts 
men for detail work, in a concern manufa: 
turing general rolling mill and hydraulic 
machinery ; state age, experience and salary 
expected. Box 706, AMERICAN MACHINIST 

Wanted—In every machine trade center 
live man, with trade acquaintance, to sell 
high-class and money-saving tool, alread) 
widely used and advertised: give age, exper! 
ence and references. Box S888, AMER. Mac 

Salesman wanted, having had experience in 
selling to the mill supply and hardware trad 
also manufacturers to represent us in « 
chain block department; give experience and 
references. Box S866, AMERICAN MACHINIST. 

DELAWARE 

Wanted—A man who is thoroughly familiar 
with case hardening and blueing; we have a 
good position for the right man in one of the 
finest firearms factories in the country. In r 
ply. give age, experience and salary expected. 
Box 8YV, AMERICAN MACHINIST. 

ILLINOIS 

Wanted—A working foreman to take charge 
of cutter department; we have a permanent 
position for one who is thoroughly conver- 
sent with the manufacture of milling cut- 
ters. Box 892, AMERICAN MACHINIST. 

Wanted—Diemaker for pressed steel work; 
must be thoroughly acquainted with construc- 
tion of dies for drawing, piercing and form- 
ing; give experience, state wages: steady em- 
ployment for right man. Box 893, AM. Ma. 

Foreman Wanted—With ability to success- 
fully handle 20 to 30 toolmakers to aet as 
assistant to present foreman; applicant must 
have experience on fine tool work and general 
manufacturing: state wages wanted and pres 
ent position. Box 902, AMERICAN MACHINIST. 

Foreman Wanted—To take charge of grind- 
ing department consisting of 15 plain and 
universal grinders; must be familiar with 
up-to-date grinding methods and capable of 
producing accurate work; only applicants con- 
sidered who are holding similar positions; 
state wages wanted and references. Box 1, 
AMERICAN MACHINIST. 

Capable executive to take entire charge of 
cost department including time keeping, cost 
records, expense distributions and stock keep 
ing; must be capable of handling such r 
ords for factory employing 500 hands on 
small work similar to typewriters or adding 
machines; only applicants occupying simi! 
positions and with first-class references w 
be considered: permanent position with ex 
cellent prospects: modern plant, up-to-date 
methods; state salary wanted. Box {0 
AMERICAN MACHINIST. 

MASSACHUSETTS 

Wanted—An inspector of gears and ge 
eutting in a large jobbing shop; one who hus 
had experience on this particular specialty 
preferred: state age, experience and wages « 
a toston Gear Works, Norfolk Downs, 
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Wanted—Capable executive to take charge 
of rate setters in engine works; must be ex 
perienced in determining piece rates, both di 
ectly and indirectly, from analytical time 
study observations; state age, experience and 
pay expected ; correspondence confidential. Ad- 
dress “R. S. D.,” P. O. Box 167, Boston, Mass. 

Wanted—Electrical draftsmen and mechan- 
al draftsmen; pay from $3.60 to $5.04 per 
diem; a competitive examination will be held 





at the Navy Yard, Boston, Mass., November 
», 1909, for the purpose of establishing an 
eligible register of electrical draftsmen and 
mechanical draftsmen. For application and 
further 


information address, “Commandant, 
Navy Yard, Boston, Mass.’ 


MICHIGAN 


Wanted—First-class man experienced’ in 
placing stock. Address Hudson Motor Car 
Co., LDetroit, Mich. 

Wanted at once, toolmakers, die sinkers, 


automatic 
experience, 


machinists, 


State age, 


diemakers, 
hands; 


trimming 
screw machine 


custemary wages and references. Buick Motor 
Company, Flint, Mich. 
Draftsman Wanted—One A-1 layout man, 


familiar with current practice in automobile 


design; a thoroughly reliable and accurate 
man is required and one who can turn out 
work in reasonable time; to such a man a 
geod salary will be paid and opportunity of 
fered for advancement: we have openings 
also for a careful checker and two detailers 
and two experienced tool and jig designers ; 
only first-class men with mechanical experi- 
ence wanted. Reliance Motor Truck Co., 
Owosso, Mich. 
MISSOURI 

Wanted High-grade experienced emery 
wheel salesman to sell carborundum. W. R. 
Colcord Machinery Co., St. Louis, Mo. 

Wanted—A-1 operator for Potter & John 
ston semi-automatic machine; one who can 


answer, giving experi 


mike his own repairs; ; 
Wagner Electric 


ence and wages expected to 

Mfg. Co., St. Louis, Mo. 
NEW JERSEY 

Experienced draftsman familiar 

work: state age, experience 

Mercer Automobile Com 


Wanted 
with automobile 
and wages expected, 
pany, Trenton, N. J. 

Man with A-1 experience and ad- 
dress for position of traveling inspector among 
automobile concerns > good opportunity for 
right party. Write Inspection Dept., Box 
i176, Newark, N. J. 

Mechanical Engineer Wanted—Must be 
graduate from prominent college; young man 
under 30 to act as assistant to manager in 
engineering business ; first-class opportunity for 
bright, energetic, educated young man with 
good chance for advancement. Apply _ per- 
sonally, between 10 and 12, Imperial Machine 
Co., Newark, N. J. 

Foreman, for small manufacturing’ shop, 
running between 15 and 20 men, building a 
line of special machinery; the position is mot 





good 


an ensy one as the work is varied and con- 
siderable of it built to order; shop equip- 
ment modern. In answering, give full par- 
ticulars as to age, experience and reference. 
Box 850, AMERICAN MACHINIST, 

NEW YORK 


One planer hand, also good mill- 


Wanted 
tox T04, Matteawan, 


wright. Address I’. O. 
Wanted—Superintendent 


for general ma 


AMERICAN MACHINIST 


Wanted—Machine shop foreman for shop 
employing about fifty men; jobbing shop on 
heavy work; state experience, age and salary 
wanted. Box SS7, AMERICAN MACHINIST. 

Wanted—Western representative for 
well established eastern company manufactur- 
ing steam boilers, water pipe in all sizes; also 
e.gineering work. Box No. 3A5, AMER. Macu. 

Machine molders wanted for brass foundry 
work; write giving experience and wages ex- 
pected; nine hours, open shop, in small city ; 
living expenses and rent low. Box 857, Am. M. 

Wanted—A mechanical draftsman about 30 
years old, married; familiar with mill work; 
steady job for right man; town of 6000 in 
Ne@y York State, having first-class schools. 
Box S86, AMERICAN MACHINIST. 

We are looking for a young man thoroughly 
familiar with factory office routine; will use 


sales 


him partly on production and partly on re- 
pair orders in the automobile line; we also 
have vacancies for several draftsmen with 
automobile experience, factory office experi- 
ence in addition would be desirable; state 
age, nationality, education, experience in de- 
tail and salary expected. Box S861, AM. MA, 
OHIO 
Wanted—First-class machinists: no labor 


Heisler Co., St. Marys, O 


mechanical engineer 


troubles, The 
A gas-engine salesman ; 


to take charge of office. Box S96, Am. Macn. 

Foreman machine shop, who is acquainted 
with piece work and managing of men. Box 
SOT, AMERICAN MACHINIST. 

Machinists wanted on machine tools and 
erecting floor: no labor troubles. Lima Loco 
motive and Machine Co., Lima, Ohio. 

Wanted—Experienced draftsman for de 


working 
Box S70, 


signing and detailing on sheet-metal 
machinery ; steady position offered. 
AMERICAN MACHINIST. 
Wanted—Manager who can obtain 
capital, for modern machine works, running 
day and night, located in Ohio. “Engineers,” 
Box 759, AMERICAN MACHINIST. 
Wanted—Clerk for drafting room capable 
of making and keeping up bill of material and 
records of blueprints Write, stating experi- 
ence and salary to Box S78, AMeR. MAcH. 


Wanted—First-class large lathe and planer 
operators; good wages and steady work for 
the right parties; location, medium size town 
in central part of Ohio. Box S834, AM. Macu. 

Machinists—We are increasing our output 
and invite application from machinists with 
experience on planers, turret lathes, boring 
mills, milling machines, screw machines, etc. ; 
state fully, experience and wages. Foos Gas 
Engine Co., Springfield, Ohio. 

Wanted—Draftsman capable of overseeing 
detail work of about four men on small work: 
must be able to get quantity of work out 
and have it right from shopman’s standpoint. 


some 


Apply, giving full particulars of past experi 
ence and salary expected to Box S79, Am. M,. 
Wanted—General foreman for machine shop 


of a large electrical manufacturing concern: 
must have good executive ability, capable of 
reducing production and be an all 
round mechanic; state age, experience, refer 
ence and salary expected. tox SSS, AM. MA 

Wanted — First-class machinists, lathe, 
planer, brass molders, drill screw ma 
chine, boring and milling machine operators, 
die sinkers and patternmakers who are seek 
ing positions or desirous of improving on those 
which they have, to register their names and 
addresses with the free Employment Depart- 


cost of 


press, 


~ 


PENNSYLVANIA 
Wanted—Good mechanical draftsman; one 
familiar with valves preferred; state age, sal 
ary and experience. Box S76, AMer. Maci 


Ilelp Wanted—Designer and draftsmen on 
general machinery first-class designer, cap 
able of taking charge of work; also one 
draftsman wanted. Box 890, AMER. MACH. 


mechanical draftsman, one hav- 
experience and cap- 
! from its con- 


up a scheme 
conclusion, Box S84, 


Wanted—A 
ing had a miscellaneous 
able of following 
ception to a 
AMERICAN MACHINIST. 


successful 


Power press foreman; first-class man on 
large and small sheet steel specialties; able 
to produce large quantity of good quality 
werk; first-class position for right man; state 
experience and salary expected. Box SS!, 


AMERICAN MACHINIST. 

Wanted—A draftsman, capable of laying 
out and checking up his own drawings in en 
gineering department of a firm manufacturing 
electric cranes and hoists: must be thoroughly 
experienced in the above work, and state age 
and salary expected. tox SOS, AMER. MACH 

Wanted—A good live agent in every shop 
or factory in the U. S. to one of the best 
known preparations tor removing grease and 
grime from the hands without injury to the 
skin. Absolutely guaranteed An agent can 
make from $5.00 to $825.00 over and above 
his regular salary. This is no fake Write 
for free sample and agents’ terms. The Klen- 
zola Co., Erie, lT’a. 

RHODE ISLABD 

foreman for foundry em 
men; must be first-class, 
executive and experienced 
on Schwartz furnaces Address with full de 
tails as to experience, references and wages. 
Box S83, AMERICAN MACHINIST. 

WISCONSIN 


National-Acme and 
land automatic screw machine cperators, 
S69, AMERICAN MACHINIST, 
Wanted-——About thirty years old, 
experience on paper machines; 
send references, very 
experience and lowest 
AMER. MACHINIST 


sell 


Wanted—Foundry 
ploying about 20 


energetic: a good 


Cleve 
Box 


Wanted at onee, 


Draftsman 
having had 
none others need apply 
full particulars as to 
salary required, tox S53, 


For Sale 


three 34” and one 444” 
screw machines, all in 
Address The Timken 
Ohio. 





For Sale—Two 2”, 
Cleveland automatic 
good working condition. 
Roller Bearing Co., Canton, 


For Sale—Second-hand machinery, as fol 
lows lathes, slotters, gear cutters, steam 
hammer. Apply R. Hoe & Co,., 504-520 Grand 
St... New York City. Inquire for Mr. Hasler 

For Sale—Modern new steel brick lined 
shop and tools, four years in operation: new 
tools, electric crane, gas engine and motor 
drive; running day and night since January 


owners will retain part interest and give man 


agement to right party located in Central 
West. tox 760, AMERICAN MACHINIS1 

For Sale—PDatent No. 916,512: self-timing 
speed indicator; a most Improved instrument 
center runs idle till cluteh is thrown in 
when revolutions for the desired time are reg 
istered it will disconnect automatically, thus 
no watch is needed, nor light: one hand can 
operate it, which is convenient for shafts 














chine shop and foundry; salary $2000; state nent of the National Metal Trades Associa- near floor or ceiling: simple in construction 
age, experience and former employment. Box tion. Address Commissioner's Office, 605 New and cheap to manufacture K. Weiss, 30 
No. 4A3, AMERICAN MACHINIST. England Building, Cleveland, O. Woodlawn Terrace, Waterbury, Conn. 
. > 
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~| A Machine Shop without Cutting Tools 


. The Machines and Fixtures Used in Building Burglar Proof Safes 
out of Manganese Steel Which Can Only Be Machined by Grinding 


s EDITORIAL CORRESPONDENCE 











Anyone who is familiar with the pe- we find it mounted in a very simple chuck against the foundation of this grinding 
— culiar properties of manganese steel, a: shown in Fig. 1 for the first operation head and will be seen later in Fig. 13 
which is practically speaking, a non-cut- of grinding the inside end of the door, \fter the door has been ground on the 
table ‘metal, will appreciate the difficulty and then-the inside or recess which holds end and the outside it goes to the drilling 
of engaging in the manufacture of safes the time lock Practically all the ma department, as shown in Fig. 2, where it 
from this material. While it is true that chinery used in this shop has been built is mounted in the jig shown under a 
manganese steel can be cut, the experi especially for this work, and it will b« Prentice radial drill It must not be 
=6 ments conducted by a manufacturer in noticed in most cases that a peculiar type thought, however, that the apparently im 
> drilling this material will show that it is of motor is used (hese motors are for possible feat of drilling manganese steel 
- hardly a commercial proposition. He at alternating current and are mounted di- is about to be performed, for such is not 
cs tempted drilling a 34-inch hole in man rect on the grinding spindle, which is_ the case 
a3 ganese steel and succeeded in reaching a _held in the special slide rest shown 
- depth of three inches at the end of thirty [HE Wkoucut Iron INseERTS 
Ss” days, making it rather an expensive hole GRINDING THE TAPER Fit In making these safes it is absolutely 
oT Through the courtesy of the Ely-Norris [he next operation is grinding the out- — j,¢¢, ssary to drill and tap a number of 
st Safe Company, Perth Amboy, N. J. and side diameter of the door to the correct pojes and in order to do this wrought 
is their superintendent O. W. Bedeil, whode- size and taper. It will be noted that the  j,o) jncerts ar placed in the mold at 
11 every point where it 1s necessary to have a 
= drilled hole \fter the door is properly 
, mounted in the jig, all of these holes can 


be drilled, as the drill only has to cut 


























wrought iron It , of course, necessary 
7 to make these wrought-iron inserts some 
07 what larger than the holes to be drilled 
+ to allow for shifting in the mold, and 
oi aiso for a certain hardening effect, which 
10 come fro. the manganese cast around 
4 them Phe jig shown ts all that is ne 
on essary in drilling all holes in the door, be 
32 ing located f different positions by 
on the index pin shown below the trunnion 
om The large hole being drilled is for one 
of the locking bolts which can be seen 
50 in Fig. 1 
7 Fig. 3 shows the drilling of the yoke in 
17 Tr : , . : 
it which the door swings by means of the 
trunnion ring shown in place in the jig 
at the right This ring is fastened to 
87 the front of the door, the trunmon swing- 
oe ing in tl voke. The opening at the right 
07 carries the small pinion which revolves 
oe the door and engages thx xed cam, as 
10 Anerrcan MAcHiMist iy can | een in Fig. 14 The jie shown 
oa on the drill-press table is for the time 
18 FIG. I. GRINDING THE END OF THE DOOR lock on the inside of the front end of 
— the door 
signed most of the tools, we are able front end of the door carries six lugs te: Winans Eine 
to show the operation necessary in the and on the inside of the safe body in Fig 
ahs manufacture of these safes, and it is 14, corresponding lugs can be found which After the holes have been drilled, the 
hardly an exaggeration to call it a ma engage those of the door [he contact door goes to the grinding machine shown 
hi- chine shop without cutting tools, the only surfaces of all of these lugs are backed in Fig. 4 to have the holes ground for 
exception being drilling a comparatively off to a taper or angle of o.o1 inch to the combn tion lock. This is, in reality, 
few holes in materials which are not man the inch, and while this seems slight, it is very interesting application of master 
- ganese steel. Our grinding friends will, ample to secure an extremely rigid lock plate work o1 irge scale, as can be 
ot course, take exception to thi s they nd draw the tapered door solidly into the judged from the weight of the door. The 
show us chips of ribbon and other shapes body cf the safe itself These lugs, both door is | ted against stops in the mov 
, proving that grinding wheels do cut, but in the bod nd on the door, are ground ble eccentric, and as shown in the illus 
we use the word “cutting” in its usual te this angle by a backing off device, tration, is grinding out the second hole 
sense, which moves the grinding wheel in and These must be of an exact diameter, and 
, Starting with the door of a No. 150 out at the proper time to secure the de also correctly located with relation to 
) safe, which is about 24% inches outside sired result lwo of the gages used in’ each other, so that it is necessary to al- 


diameter, and weighs about 800 ponds, measuring the door are shown leaning low '%4 inch of stock to be ground out. 
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When we consider that th shed diam- to be a perfect fit in order to prevent the Fig. 6, mounted on one of the new grind- 
eter of the hole is only 1'4 inches, we see introduction of nitroglycerin or any other ing machines recently installed. In a safe 
what a proposition this is on account of explosive used by the gentlemen of the of this size the body weighs about 3800 
the very small wheel which must be used, burglar profession. pounds and is held in the sort of box 
and remember that the hole is about 2% The door next goes to the machine chuck shown. This grinds out the open- 
inches long. After one hole has been shown in Fig. 5, where the outside face of ings for the doors. This machine grinds 
ground, the door is swung on the master’ the door is ground off to receive the ring the inside of the lugs to the right angle 
plate, to bring the other hole in position. which supports it in the swinging yoke. to engage with those on the door, the 
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FIG. 2. DRILLING HOLES IN THE 
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FIG. 4. GRINDING COMBINATION BOLT HOLES 
In addition to grinding out this hole, it 
is also back faced by a small cup wheel 
which has to be fastened on the spindle 
ifter it is put through the hole, the face 
or explosion chamber between the two 
parts of the door allowing this to be 
don 

It is interesting to note that every joint 
which can be got at from the inside has 





FIG. 


ON LARGE MASTER PLATE 
It will be noted that the face of the wheel 
is beveled for this particular job, as is 
also the case in a number of the grinding 
operations. This is merely a detail for 
the convenience of adjusting the machine 
tu the work 
GRINDING GUT THE Bopy 
We next come to the body, shown in 


5 


er J 

GRINDING FRONT END OF DOOR 

whole grinding head being moved and 
out at the proper time by a cam under 
the slide, driven by the gearing and uni- 
versally jointed shaft which connects 
them. This view shows very clearly the 
exhaust pipe for taking care of the par- 


ticles of steel and abrasives, drawing them 


rapidly away from the 
As can be imagined, 


and the 
a nice 


workmen 


machine. is 
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job to grind these heavy pieces to the 
correct diameter and taper, so as to have 
a perfect bearing at all points. 


GRINDING IN THE Doors To Keep Out 
EXPLOSIVES 

After the body and doors have been 
ground on the machine they go to the 
machine, shown in Fig. 7, for grinding in 
the doors. The safe bodies are fastened 
down to the timbers by the tie rod shown, 
and the doors lowered into place. Then 
the attachment which oscillates the door 
while it is being ground into a fit is fast- 
ened on the top, and the long bar drops 
over onto the machine with the recipro- 
cating crosshead, which moves this bar 
back and forth with it. The stroke can be 
varied by the crank pin, the motion given 
usually being less than half that required 
to turn the door.so as to fully engage the 
lugs. After everything is ready the door 
is lifted out and a plentiful supply of 
abrasive mixture is painted on the surfaces 
to be ground. 

This grinding continues until there is a 
perfect bearing on the various surfaces 
as on this joint depends the safety of the 
contents against burglars. It only requires 
a very small crack to allow nitro-glycerin 
to be forced in, and while the construc- 
tion of this particular door makes it a 
very long and tedious proceeding to get 
into the safe even with a poor joint, great 
care is taken to insure a perfectly tight 
fit at every point. In fact, when the door 
is fully drawn into place it is difficult to 
distinguish where the door stops and the 
body begins. 

From here the safe and door together 
go to the machine shown in Fig. 8. This, 
by the way, is the machine on which the 


first manganese safe was built, -being a 
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FIG. 7. GRINDING THI 


faceplate lathe, which was designed by 
Captain Greason for his marine-engine 
work. Here both the door and body are 
ground flush to make the joint practically 


invisible 


DRILLING FOR THE LockING Botts 
Fig. 9 shows a very interesting drilling 
operation for the locking bolts to enter the 
body. This was shown in the background 
7 


of Fig. 2, but this looks down into the 


opening and shows the drilling fixture in 
place, supported by the ears which rest 
on the thick lug and located by the center 
line at the left. This is simply a right 

















FIG. 0. GRINDING THE BODY FOR THE DOOR 


DOOR INTO THE BODY 


angle drive, the thrust being taken by the 


cone point shown against the back side 
of the fixture, and the drill being fed into 
the work by a short bar in the handwheel 
at the left. These holes receive the large 
locking bolt, shown on the door in Fig. 14, 

1d prevent the door being turned, so as 
to disengage the lugs which hold them 
These bolts are controlled from 
two sources, the combination lock on the 


uutside, and the time lock on the inside of 


in place 


THREADING WITH A STEEL Disk 


Fig. 10 shows the corner where the com- 
bination-lock bolts are made These are 
also of manganese-steel casting, some of 


lanks being shown on the bench and 
on the Landis grinder. They are entirely 
finished by 

centers, whic 


heavy. blow, as the 
hey are ground all over, and then go to 


grinding, being held between 
-h are simply punched with a 
y cannot be drilled. 


the lathe, shown in Fig. 11, to be threaded, 
This is one of the most interesting opera- 
tions in the shop, as it is necessary to cut 
a 14-pitch V-thread, 1% 

a 7x-inch manganese bolt. 
This ts aces 


steel disk, ground to the right angle for 


inches long, on 
mplished by using a carbon- 


the thread, and mounted in place of a 
grinding wheel on a_ regular tool-post 
grinder of rigid construction. This steel 
disk only runs at a surface speed of 3300 
feet per minute, but it cuts, burns, or 
wears away the metal, whichever you pre- 
fer to call it, and threads about three bolts 
per hour with as perfect a V-thread as we 
usually find, even when cut with a die 

The strange part of this is that it does 
not dull the sharp edge of the disk to any 
appreciable extent. These disks wear so 
little that they only require grinding for 
about every 800 to 1000 bolts cut. Over 
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this will be scen the exhaust pipe carry- Lo 
ing away all particles that are cut or bs 
melted out. . 

Fig. 12 shows how grinding has to be " 
done on all sorts of operations, and al - 
though this is an ordinary Coates flexible ” 
shaft, it emphasizes the processes which : 
have to be done. There is a little wrinkle 
in connection with this which may be in- : 
teresting in other shops. After a leather - 
covering wears out on their flexible shaft- . 
ing, they send it to a sailmaker and have 2 


him put on a new covering of sailcloth. 
This lasts two or three times longer than 


the leather and is no more expensive. 


THe GAGES Usep 


In all the grinding operations of the 
door and body ereat care has to be taken 
to gage very carefully both for diameters, 
tapers and length. This is made more 





difficult by the heat which is generated, 


and it is practically impossible to wait 





Ry 
> ee 








until the piece cools down before measur- 
ing it. These men, however, become very 
expert in measuring the hot work, and FIG, 8. GRINDING DOORS FLUSH WITH THE BODY 





























rig. 10. MAKING AND FITTING COMBINATION [OLTS FIG. II. CHASING THE THREAD 


some of the gages used are shown in 





Fig. 13, a door being also shown, and 
most of the gages being arranged in the 
order they are used on the door. 

Three of the gages are for measuring 
lengths, while another isa pair of interest- 
ing gages used in laying out the bolt holes 
on the door and in the body. One portion of 
these gages fits in the groove between the 


lug and the middle portion of the body, 





and one of these is slid into place on the 


door until the upper edge, which is in line 





with the center of the hole, coincides with 
a mark on the door, and the bolt hole is 
then scribed. This also locates the door 


in the drill jig, shown in Fig. 2. rhe 





mate to this is used in the body in a sim- 


ilar way and this locates the drilling fix- 


ture, shown in Fig. 9. ‘two other gages 





test the holes after they have been drilled 





ge for the do Yr, 
testing t » location of the , roles " — . 
c he location of the bolt holes. FIG. 9. DRILL JIG FOR BOLT HOLES FIG. 12. GRINDING BETWEEN THE DOORS 


while another is the ga 
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Before these gages were made a novel don't, if we did we would have to pay at Buffalo, which makes power production 

way of locating the holes consisted of others more than they are worth. I know possible at a lower cost than almost any- 

two pieces clearly shown in the half- there is an outrage about it somewhere, where else. On the other hand, the water 

tone. but where? power plant represents an enormous outlay 
These are put in place, the spring inserted a in money, on which interest must be paid, 

and the door put into the safe body. Then Among the Shops making the cost mi more the water 

a sledge blow on each side of the safe’s poe just as power generated by a stea lant 

body gives these a movement that pro- By Joun R. Goprrey would still cost money, even if coal could 

duces a distinct punch mark on each side be had for nothing 

of the body. This plan may be serviceable There’s no getting away from the fact But it’s a d institution just the same, 

in other classes of work that water power is a great institution, and there are many cities which would be 
Fig. 14 shows the safe itself, and the and that it is a blessing without disguise mighty glad to get current at © cents per 

way in which the door fits. The lugs on in many places, but some of us are apt to kilowatt 
FIG. T3. A DOOR AND ITS GAGES FIG, 14. THE COMPLETED SAF! 

the door go in between those in the body get the idea that all we have to do is to MANGA BRONZE IN P1 F Dror 

and the door is then turned by the pinion § take it without cost of any kind. iain 

shown, so that the lugs interlock and the This notion of things gets several kinds 

bolt holes come in line of jolts when we look around Buffalo a I've ru e or two places lately 

little. This is called the Electric City by where castings of manganese bronze are 
A Special Machine Versus a some, and yet in observation the steam being used in place of steel drop forgings. 
“ Special Man - gas oe ” — doing business to | we ‘ f th ; is the tes ring yen a I sto 
ne an appreciable extent mobiles, and ‘ are being used On cars 
By Joun FE. Sweet In a sh p building electrical vehicles | wel gat ( reé 
= found the power being generated by gas Phe xl 1 steering arm are cast in 
At the works of the Straight Line En- engines and a new one just being installed. one piece, and held in the front k: le in 
gine Company we have a special man, W. And there’s a reason. Power from Nia the usual way, th dvantages cl ed 

W. Waggoner, who is a marvel on any gara Falls, 17 miles away, costs 6 cents a being that they never crystallized from 

kind of a machine, as for instance, on a_ kilowatt, while they can produce it by gas vibration 1 would stand more abuse 

20-inch Bullard lathe, some twenty years engines, either natural or producer gas, without breaking. When a car is rt ito 
old, with taper attachment, he bored and for a little less than 1 cent per kilowatt. the curbstone s sometimes ppens, 
threaded 100 4-inch flanges in 5 hours, Out at the great Pierce-Arrow plant, these cast s merely twist and bi and 

Where is the special machine that for the where electric motors drive the machinery n be st htened ready for use, while 

occasional use, is in it with this? In fact, in groups—the power is generated by a steel forging, if at all old, will have 

how much better can the special machine steam engines at a less cost than that crystall d break off 

do, without using a tap, which in this charged by the Niagara company. Yet at his is also used for a number of other 

case was not acceptable? Syracuse, 170 miles away, the street cars parts, the t being about th on 
Machinists who read this will likely say are run by the power from Niagara. haps ow to the comparatively small 

that they don’t believe it, or wonder if we Again there is a reason number of forgings used. A larger lot 
him what he is worth. Well, we Coal and gas are both remarkably cheap might reduce this cost. 


pay 
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GRINDING CYLINDERS AND PISTONS 

This is a very live subject in automobile 
circles just at this time and the pros and 
cons both want the floor at the same times. 
he builder of one of the best cars I know 
of contends that grinding is the only way 
he can finish cylinders to get the most 
power out of them and have them run 
without noise. Hard spots in the iron 
are sure to spring under the action of any 
cutting tool, as a reamer, on account of 
the walls being thin, resulting in high 
spots after these hard spots spring back 
into place. 

Good grinding gives a fine finish, but 
poor grinding is an abomination, and good 
erinding can best be done after good bor- 
ing. So he takes three boring cuts before 
it goes to the grinder at all. Then it is 
ground as straight and true as he can 
do it. 

Pistons are 
smaller than the cylinders, except at the 


ground only 0.003 inch 


extreme front end, between the first ring 
and the end, where the allowance is 0.012 
inch. This is because the piston head re 
ceives the most heat and expands the 
most. This 0.003 inch allowance seems 
very small, but prevents any “slapping” 

f the piston in the cylinder and allows 

m for lubrication. 

If a little noise is not objectionable a 
considerably larger allowance can be made 
and less attention need be paid to the bore 
f the cylinder as the rings will take care 
of quite a variation without much loss of 
power, 


] 


\nother builder allows 0.007 inch on the 


lands between the end of piston and the 
second ring and 0,003 inch on the rest. 


mt 


he allowance between the grooves and 
he piston rings is 0.00025 inch in one of 
he cases mentioned. 
\DVISABILITY OF ANNEALING AND SEA- 
SONING CASTINGS 

Phere are several opinions as to the ad 
visability of seasoning and annealing cyl- 
inder castings both on account of the de- 
ire to turn out an automobile every 15 
minutes and for the reason that they are 
ubject to heat and its distortions after 
they are in use. With a water-cooled 
cylinder the piston evidently gets much 
hotter than the cylinder walls and the 
wrist-pin lugs may cause distortion on 
greater mass of metal. On 


ount of the 
: 


the other hand they are not very near 
the head and may have little effect after 


Careful annealing of evlinders to re- 
move the casting strains would seem better 
n seasoning, as well as being much 
, 


quicker, although both schemes have ad- 


{ 


cates, 

Where a cvlinder is kept cool by its 
water jacket during the grinding opera- 
tion it is difficult to grind it perfectly 
straight on account of only the explosion 
end being jacketed, the lower end being 
a single wall in all cases. This has its 
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effect on the expansion during and after 
grinding, unless water 1s run on the out- 
side of the unjacketed part, which is a 


nuisance in several ways. 





Good Reputation and Good Work 
Don’t Always Go Hand in 
Hand 


By E. A. Dixie 


There seems to be a good deal too much 
idolatry in the machine business. Repu- 
tation is valuable, but, while good work 
will in time create a good reputation, a 
good reputation does not guarantee that 
the possessor will unfailingly produce 
good work. 

Idolatry of good work and veneration 
for the firms who produce large quantities 
of good work often lead us to overesti- 
mate their ability and underestimate our 
own capabilities. A toolmaker told me a 
few things recently about work done by 
some of these venerated concerns. An 
order for a hundred small duplicate parts 
was recently placed by him with one of 
the infallible concerns. On testing them 
for accuracy he found just six out of the 
hundred which were good enough for his 
purpose. The head of his firm was in 
despair; at this rate it meant ordering 1700 
pieces in order to get 100 useful parts. 

My friend, the toolmaker, was asked 
what he proposed doing about it. His re- 
ply was, “Get a tool-room lathe and make 
them.” The head of the firm ventured, 
“If so and so can't make them, how do 
you expect to?” To this the toolmaker 
responded, “So and so employs only men, 
and I guess we can with the same equip- 
ment, make what they do.” 

A fine tool-room lathe with all the 
necessary attachments was bought. The 
center fitted in a solid collet used with 
f the men 


the draw-in attachment. One 
made a special mandrel to fit the taper 
hole in the solid collet. After making, it 
was for some reason taken out of the 
collet; to the man’s surprise, when it was 
put back again it was found to be out of 
true, 

His reverence for the firm which made 
the lathe was greater than his belief in 
himself, and while he knew that mandrel 
must be true because he had made it so, 
he would not allow himself to think that 
the lathemaker had ever turned out a job 
The head tool 


maker was called and he found that the 


which was not accurate. 


center could be made to run true in one 
position only 

Che lathe builder was notified, but he, 
too, from the long enjoyment of a good 
reputation, said it was impossible his work 
was at fault, but on the collet and center 
being sent to him a new one which ran 
true was returned without charge. 
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Another concern makes a special kind 
of gage; these gages are made by only 
a few manufacturers and each one of them 
will impress upon you the fact that the 
others can’t make gages. 

A friend of mine had two sets of these 
gages made by different firms. Of the 
3-inch size one was what he considered 
correct. He didn’t really know just what 
was the matter with the other except that 
it was too small, or he thought it was too 
small, which is for all practical purposes 
the same thing. He hadn't any way of 
proving it was too small, but he sent it 
back to the maker telling him his suspicion. 
The gage was promptly returned with the 
intimation that it was correct and had 
always been correct. The gage was never 
used. 

Some time ago a man with an accurate 
measuring machine called in and while 
examining it the man with the gages 
thought of his own two 3-inch gages and 
tested them on the machine. The one 
witich he always used was found to be cor- 
rect and the one which he knew was small 
was found to be 0.0004 inch under size. 
“T am glad to know that,” he said, “for I 
can now send it back to the maker and 
tell him to lap it 0.0004 inch larger and 
not hurt his feelings by telling him it is 
that much too small.” 

The toolmaker previously referred to 
bought an adjustable gage reading to 0.007 
inch. He checked it and found it badly 
out in places and so informed the maker 
who, blinded by his reputation, said it 
could not be as they did nothing but ac- 
curate work. 

He then wrote the maker that he would 
send it to be calibrated on the under- 
standing that if it was correct he would 
pay the bill, but if incorrect the maker 
would pay. This maker seems to have 
then become a little doubtful about his 
ability to turn out nothing but good work 
for he wired to have the gage sent to him. 
He then sent another which was found to 
be just as faulty as the first, but when the 
customer kicked a third one was sent 
All of 


which goes to show that no one is infal- 


which was found to be accurate. 


lible. A little skepticism when buying, 
no matter from whom, is a good thing. 
And when you are in doubt about your 
own ability to turn out good work re- 
member that the other fellow “only em- 
ploys men.” 





When mention of toys is made the aver- 
age American usually thinks of the “made 
in Germany” mark, and few realize that 
in the present year the total shipment of 
\merican-made toys to foreign countries 
passed the million-dollar line. While Ger- 
many is the toy-producing country of the 
world (about $25,000,000 worth a year) the 
United States has been making marked 
progress in that line of industry, the total 
output now being between $6,000,000 and 
$7,000,000 a year. There are 161 toy-mak- 
ing establishments in the country. 
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= | Notes on Shop Heating Plants 


the 
Such Plants Are Not Difficult to Design from Well Known Constants. 
ae Showing the Forced Circulation Hot Water System for Large Shops 


the 


BY WARREN H. MILLER 
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— One unavoidable fact about all shops is, For industrial plants comprising a group driven by their own steam engines. Now 
ses that no matter what else may be crowded of more or less isolated buildings, the fan and then one hears the question raised 
of out of the appropriation, some form of and heater-coil system seems to offer the to using a more reliable motive power, say, 
it heating plant must be left in. This dis- least operating difficulties [he engine an induction motor in place of the engine 
on. tressing particular usually comes to notice exhaust takes care of a certain proportion This idea originates in a total misconcep 
he in September when the building is done of the heater coils and the balance require tion of the power to run the fan, which is 
ad and a few of the more necessary tools live steam. As steam mains are usually simply the work of the engine and not the 
er running, with rumors of a comfortable necessary for engines or other purposes heat units which orc!narily pass through 
deficit looming up from the cost depart- about the various shops, and are generally the engine to realize this work. Thus, if 
te ment. One way out of the situation is to larger by far than the actual consumption motor driven it will cost you the coal 
ile give ‘em coal stoves and lay low until an- of the engine requires, the steam is al- necessary to drive the engine and dynamo 
es other year. But these are unwelcome ready svaihitile for the heaters by coming that supplies energy to the motor plus the 
id from the first moment of installation, being out of some plugged tee that was left in coal needed to furnish the live steam to 
ne for the most part necessarily located pre- when the line was put up. It then re- take the place of the exhaust-heat coil 
r- cisely where important tools or gangways mains to take care of the return of con- of the heater. If engine driven, the cost 
Hl should be. densation to the power house hot-well. is simply the coal needed to make the live 
e. A better way is to get out a special ap- Traps can never be depended upon for this steam which drives the engine Its ex 
T propriation for a first-class heating plant, purpose, as the best of them are prone to haust exactly balances the extra steam 
d and a still better one is to include it in stick, and none can deliver against a you need for the exhaust coils when 
d the original estimate, which is no very dif- greater head than 12 feet motor driven, and you have left the Britis] 
‘5 ficult matter. Some engineers bearing an As the: heating plant is of necessity cen- thermal units lost in actual mechanical 
eminent Metropolitan reputation, seem to trally located in each.shop, a good plan is work done by the engine on the fan. Thi 
™ think that this 1s a big job of estimating to get a small pump and receiver instead figures only one-sixteenth of the British 
: nnn — = == : thermal units needed: to run the motor 
Vv | Fan | Approxi- | Engine Boiler assuming 8 per cent. thermal efficiency for 
: Size of i. mate lLlorse Horse- , 
r Building. Building eter. Engine. | Heater. Outlet Price power.  powe! tie — namo-motor combination 
‘ Planing | mill 300’ x85 ‘x46’ 8’ Ez 10” x10" | = 500" “54"xX484"_ ” eoRRs ” ae _ 107.1 very fair hgure 
“ Foundry 250'x90’ x40’ 6’ ad £100’ $1”x41 ” $1472 24.5 59 ; : 
Forge shop 250’x60’x 29’ 5” 6’x 6” | 3000’ | 327x32 ” $1060 is 12 CoNnsTANTS Usep ny HEATER CompaANIEs 
Machine shop 200/x50’x 22” 3° "x 4” 1500’ 36°x28 * $ 670 10 2] 
1 Dry kiln 60’x20’x 9’ 30” 3°x 4” 900’ 25°x35 ° $ 450 ) 12 In figurine the ¢ f heater plants for 
_ _ - - _—- ny given s , let us consider the con 
) TABLE OF FAN HEATER EQUIPMENTS COMPLETE WITH AIR DUCT DISTRIBUTION.  ctants used bv the heater companies. One 
- — ———— = of the best of them uses the following for 
window and wall space and making elab- of the usual trap offered by the heater ordinary shops of about 7 per cent, win 
orate calculations for heat surfaces. They companies in their contract. The cost of dow ar Cotiest cos ania of tuildine 
| are horrified if you point out that none of it will not be over $35 above that of the divided by t<0 gives lineal feet of t-inch 
the big fan-heating companies ever makes _ trap for a building 250x60 feet,and you noW  peater-coil pipe required using live and 
any such calculations unless the building have a positive return that will deliver the exhaust steam Divide the lineal feet of 
happens to be something unusual. In hot water into any return main against heater-coil pipe by 70 and vou get. the 
nine cases out of ten the sales representa- any pressure and over any distance. Fur- pojler horsepower reauived for heating. 
tives of the various companies visit the ther, every other trap in the building can and the fan engine will be either 2. 1, 4X4. 


plant, look over the building, take the cubi- discharge into this reservoir and its water <ye 6x/ r 7x7 inches, depending upon 
cal contents, inquire the temperature you be returned to the power house instead which engine comes nearest to half of the 


wish guaranteed and give you the size of of being thrown away. boiler horsepower reauired to run the 
fan and lineal feet of heater after 10 This includes the trap on the live steam peat, r. There are no other sizes of en 
minutes’ work with the slide rule, using coils of the heater, which, of course, can-  gines used. The above cuarantees 60 de 
their own constants. Furthermore, the not in any way be connected with the ex- grees inside temperature at o degrees out 
variation between them will not be over haust, since the back pressure thus pro- cide. all wing 4 pounds back pressure for 


100 feet of heater pipe and practically duced immediately stops the engine. A the exhaust 
nething in volume of fan and size of en- set of seven large heaters spread over a 


gine. The price will vary according to mile were thus fed from the live-steam ©OMPARISON WITH REFINED CALCULATIONS 


the weight of metal in housing and air mains, and all the condensation was de So much for commercial calculations 
ducts, size of fan and quality of work put livered into a 2-inch return main to the Just to see how the eminent consulting en 
into the job. power house by the small receiver pumps. gineer would come out with his elaborate 

The result, as far as temperature goes, These receivers also took care of all drip-  B.t.u. calculations, I figured out a large 
will be about the same with any of them pocket traps on the steam mains and all foundry on wall and window surface. tak- 
—just a shade above the guarantee. The steam-hammer and blower-engine sepa- ing standard values for heat transmission. 


} 


difference between them will come out in rator traps. Previously to this the waste The results fell considerably below what 
mechanical efficiency and mechanical dis- from these traps—good, clean, boiler the heater companies were willing to 
tribution of the air—things that the very water—had to be thrown away because of guarantee on, and were quite near the 
scientific consulting engineers with their the inability of the traps to lift and drive next smaller standard heater equipment 


1 


exact heat calculations omitted entirely the water back to the power house size. If this had beey selected as being 


to consider Of course, all these fans were direct the nearest available to the fieures. the 











goo 


result would have been a fizzle, for the 
size actually put in did not stand up to 
60 degrees at zero outside when first in- 
stalled, and the cause was found to be 
entirely in the fact that no dampers had 
been put in the air-duct mains, though 
there was a complete set in the outlets. 

Your theoretical man, with his two days 
of heat calculations giving an impossible 
size of heater, would, no doubt, consider 
dampers in the mains as superfluous, but 
practically it works out like this: If you 
close the butterfly dampers in the end out- 
lets sufficiently to give the middle outlets 
a chance, the heat is deflected so sharply 
downward as to make that spot in the 
shop unbearable for man and beast. If 
you open the damper enough to direct the 
air at a flatter angle to the horizontal and 
thus diffuse it better, a// the air in the 
main will rush for the end outlets, utterly 
ignoring the middle ones. Anyone who 
has attempted to pursuade his neighbor’s 
hen to return through the fence by a hole 
in the pickets thereof will appreciate this 
vagary of air under pressure and _ sup- 
posedly bound by immutable laws to flow 
out of an orifice. But it doesn’t, and the 
only remedy is to put butterfly dampers in 
the mains so as to check the velocity of 
part of the air. Whereupon it will flow 
out evenly from all the outlets with very 
little adjustment of the outlet dampers. 
This device proved effective in the case 
of the foundry referred to and brought 
the mean temperature up to 60 all over the 
floor 

The eminent consulting engineer would 
probably have pooh-poohed the whole 
scheme if proposed at the drafting table, 
insisted on heat calculations and would 
then have turned around and put a 20- 
foot door in the end of the foundry with- 
out any wicket door in it for industrial 
cars, thus losing all his heat every time 
a casting was sent out. But the average 
shop manager has no time for abstruse 
calculations. He would rather see a com- 
parative table between the competing 
heater companies figuring on the shop in 
which are given the size of engine, size of 
shaft, diameter and weight of fan, weight 
of metal in fan housing and air ducts, 
length and size of ducts and number of 
sections in the heater. The standard sizes 
of heater coils run surprisingly close in the 
various companies, and the total lineal feet 
offered is apt to be within a few hundred 


] 


feet for them all, as they are under a 


guarantee so they cannot get it too small, 


and they lose in price if they figure too 
large \s a matter of fact they all use 
about the same constants in figuring pipe 
and heater sizes The deciding factors 
will be: (1) Reputation of the bidder: 
(2) quality of the fan engine; (3) weight 
of metal in fan floats, shaft and air ducts 

The fan floats are first to wear out, as 
there is always more or less moisture in 
the millions of cubic feet of air they 
handle daily. If the shaft is too light 
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there will be endless trouble with hot fan 
bearings and vibration. As the fan en- 
gine is one of the essential features of 
the equipment, and as it must run con- 
tinuously with very little attention, it must 
be well and amply built and its oiling 
system must be simple and reliable. A 
good splash system with totally inclosed 
case and grooves to catch and distribute 
the splashed oil is the simplest and best. 
A pump does fairly well until something 
gets under the seat of its check valves, 
say a speck of grit, and breaks its suc- 
tion. Then the babbitt is sure to melt out 
of the connecting rod and things get dam- 
aged unless someone happens to. be 
around. It does not take over 10 min- 
utes after stoppage of the oil for the bab- 
bitt to melt out, and after a few such ex- 
periences you will fit the engine with oil 
cups and disconnect the pump. 


PLACING A HEATER EQUIPMENT 

In placing a heater equipment, there is 
no trouble at all in putting it overhead, 
provided the engine gets one or more I- 
beams directly under it. A heating equip- 
ment for a 250x60x24-foot average hight 
forge shop comprising a 5x5-inch vertical 
Sturtevant engine with heater to match, 
was mounted on a platform and placed 
over a muffler oven, as floor space is too 
valuable in the forge shop to waste any 
of it. In all small sizes the heater coil 
headers have two feet under which the 
platform I-beams should go, figured for 
the entire weight of the heater and hous- 
ing. In the larger sizes such as heaters 
for 8x12 and 9x14 fans, the heaters are 
double, making three supporting I-beams, 
the center one carrying half the load and 
the outside ones one quarter each. 


Oruer HeatInG SysteMs 

Besides the fan svstem, there are sev- 
eral other heating schemes which work 
well enough to have their ardent sup- 
porters. The old-fashioned heater coil of 
1'4- or I-inch pipe, hung on pipe racks 
along the walls will always heat the shops 
after a fashion. It takes three times as 
much lineal feet of pipe for the same heat- 
ing effect as if used in a heater coil with 
fan, and costs nearly as much in the end. 
It is difficult to drain and yet save the 
condensed water, and the water hammer 
in cold weather is a good deal of a nuis- 
If left without steam on, 
it is nearly sure to freeze up over Sunday, 


ance to obviate. 
as more or less water will always lie in 
the pipes. 
Another variation of this same device 
is the overhead horizontal heater pipe ar- 
rangement, with pipes laid parallel across 
the bottom chords of the roof. trusses. 
Among the New England mill buildings 
this is very prevalent, the pipe being thin, 
lap-seamed 4-inch tubing beaded into a 
While it seems to work 


well, and certainly takes up no valuable 


special flange 


floor space, it always looks like beginning 
at the wrong end to heat a shop. A most 
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excellent way to create strong drafts of 
air up a machinist’s spinal column, if there 
is anything in the theory of the circulation 
of air. Tests on the number of lineal feet 
of pipe needed to guarantee a given tem- 
perature in the shop have never been pub- 
lished to my knowledge. With both of 
these types of heaters a vacuum pump and 
special check valves will take care of the 
return of condensation most effectively. 
It, however, entails the use of a special 
and therefore expensive system of check 
valves. 
Hot-water SysTEM 

When shops reach any considerable size, 
it becomes nearly impossible to heat them 
A large 
700X500 
feet, with two main bays and a large saw- 
tooth center floor, will take at least four 
of the largest size heaters—about 9x14 
fan and heater to match. These must 
be distributed in order to bring the air 


properly with fan-blast systems. 
locomotive-erecting shop, say, 


conduits down to anything like reasonable 
dimensions, and the steam and exhaust 
mains they require are a problem in steam 
The best way 
out is to use the enforced hot-water cir- 


transmission in themselves. 


culation system. 

This is nothing more elaborate than a 
centrifugal pump in the power house, 
which draws the cold return main water 
from the entire works and forces the 
water through the heating device and out 
It is the best 
It never 


over the works again. 
“vacuum system” ever invented 
sticks, nor runs hot,-nor freezes up. The 
heat is shoved along to where it is wanted, 
and the cold water is yanked back to the 
heater and there are no two ways about it. 
A shop of the size referred to would easily 
be taken care of by a single 8-inch hot- 
water main well insulated. The water 
passes down this at high velocity and is 
distributed slowly to risers and down- 
comers on all the columns of the shop. 
Once back in the return main it again is 
run at high velocity through a compara- 
tively small pipe in comparison with the 
heat-radiating pipe system. As _ regards 
the heating device, it is not hard to find 
a source of heat available around a power 
house. Of these the one least likely to 
interfere with heating the boiler feed 
water is the condenser for the main en- 
gines. To get a relatively high tempera- 
ture, say, 160 degrees, the vacuum is car- 
ried at about 20 inches and the two top 
rows of tubes of the condenser are divided 
off from the rest and the water to be 
heated passed over these tubes where the 
steam vapor first strikes the cooling water. 

If the condenser is barometric, or jet, 
or if the engines are run noncondensing, 
an ordinary feed-water heater of the 
closed type may be inserted between the 
exhaust and the condenser and the return 
cold water driven through the tubes of the 
heater before going out over the works. 
This system offers so many opportunities 
to utilize waste heat, either from mufflers, 
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vens, economizer rigs, etc., that it should 
e carefully considered even when condi- 
ions are right for a fan system. 

One company, exploiting a hot-water 
ystem somewhat as outlined above, offers 
wooden insulation or protection for the 
t-water mains. In an industrial plant, 
wever, this is open to many objections, 
ince the works grounds are always being 
lug up for one purpose or another, and 


) 


uch protection is not likely to stand much 
nauling with picks and shovels, besides 
eing subject to rot underground, to say 
nothing of leaks from warping joints. It 


is better by far to follow the steam-dis- 
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material surrounding your pipe inclosed Two Machine Tools—A Relic and 
by a vitrified, water-tight drain tile. TT: _ ‘ 
tre gg nal phere the Original Thread Miller 


provide for expansion, jack-knife swing 


joints are placed at proper intervals in 


brick manholes along the run of the By W. J. Kat 
pipe. 

Besides providing air blowoffs at the In this day of advanced machine design 
tops of all risers, the only other piece of when every issue of every machinist and 
apparatus needing description is the cen trade journal serves us with something 
trifugal pump which drives the circula new in the line of machines for this, that 
tion. As the hot-water system is com- and the other thing, we are very apt to 


pletely closed, there is no static head, but eet false notions of wh it machine desien 


ti 


there is the inertia of the system and the really is and to exceed the speed limit 
friction of the pipe to overcome. So get along that line. So let us hark back to 


the pump plenty powerful enough to more’ what the pioneer machine builders left us 





























FIG, I 


tribution lines overhead and insulate the 
hot-water pipe just like the steam pipes 
with magnesia packing and a complete 
-overing of ready roofing tied on with cop 
per wire. 

If the pipes must go underground, the 
most durable conduit is vitrified “gutter” 
drain tile, which comes like ordinary drain 
pipe in 30-inch sections, only it is parted 
lown both sides so that a smart blow of 

trowel will divide the pipe into two 
halves. This is laid and filled with dry 
screened ash surrounding the hot-water 
pipe. The covering is then put on, the 
joints being made up with neat portland 


ement, and vou have a highly insulating 


4 GEAR CUTTER IN USE IN I851 FIG. 2 

than drive the water along at a lively gait, as an inheritance to build future machin 
since nothing is more sickening to look at upon. The accompanying illustrations will 
than a centrifugal that has not quite serve as excellent examples of the ma 
power enough to get the ball started. It chine design of the distant past 
will run up to its maximum pressure and 
then churn and drop back to nothing again \n | GEAR eER—A Revi 
and the impeller gets a fresh hold only to This is one of the early gear cutters and 
repeat the same performance There is universal milling machines of more than 
no remedy—except more speed. So if it half a century ago, and reveals a type of 
is motor driven be sure to allow for low machine design very little different from 
voltage, low cvcles, or botl the present-day design, although built 

The appe nded table f fan-heater equip al ng different plans It clearly indicates 
ments giving approximate cost, including that at that early period the hollow-box 
all air ducts and outlet dampers, may serve principle lent itself readily to good de- 
to show average practice in regard to this sign, together with ample bearings, large 
class f he ating equipment nirclle broad wavs for he 1 travel, feed 
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ears 
and mechanical adjustment which are all run over two idlers to maintain a uniform move in a plane with the cutter spindle, hine. 
in a line with good practice today. It tension for any position of the traveling allowing for any spiral that may  b 
cannot be said, however, that there is not head. desired. 
an ounce of surplus metal in any part The whole general design is in keeping Fig 
of the machine which, by the way, is not CHUCKING SPINDLE with present practice, and one that in struct 
so serious after all. We all wish at times As shown in Fig. 1 this large vertical sured accurate product. huck 
that there were a few more ounces in this, spindle is carried in two bearings which The 
that or the other part of our own modern are part of the whole front ring. The THE ORIGINAL THREAD MILLING MACHIN! medit 
machines. It lacks the extension arm for work was either carried by a chuck or a Along this same topic of early machin tra la 
outboard bearings, for cutter and work spring collet which fits into the taper in design an even more striking exainple i it de: 
both, and in that respect only, differs from the end of the spindle. here illustrated of the original thread-mill irric 
modern practice. Through the medium of the gearing ing machine, as designed and patented b do 
This machine was built in Worcester which encircles the whole front casting Eli Horton, the founder of the same com the sz 
by Wood & Light, for Eli Horton and and which carries the work spindle, the pany. We are likely to accept the threa he | 
installed in his factory at Windsor Locks, work could be thrown at any angle desired milling machine as a development of th irect 
Conn., about 1851, the time of the starting for bevel gear cutting or other purposes. last 10 years, but the original machine wa nd 1 
of the manufacture of the well-known Fig. 1 shows an angular position. designed 40 years or more ago, and on pitch 
Horton chuck. machine was built at that time by th The 
It has long been discarded and its place INpEX PLATE Pratt & Whitney Company, of Hartford 
taken by special machinery, but it 1s tradi- As shown in Fig. 2 the lower large disk Conn., for E. Horton & Son Compam 
tional from the many years of its service which was carried by the work spindle manufacturers of the Horton chuck 
a 




















FIG. 3 HREAD MILLER BUILT OVER 40 YEARS AGO— THE ORIGINAL THREAD MILLER FIG. 4 ng t 
that they never found a job that could and rotated with it in a direct ratio, acted It speaks well for both design and work 

not be done and done well on it and since as the index plate for sub-division of manship to know that it has been running Fig 
it has been discarded on one or two oc- the work; it has the same type of fingers continuously since the time it was built win 
casions when a special job was necessary for fractional divisions as our present Here we have not only the fundamental It dri 
and no other machine would do, the relic ones. By careful study, the varying row principles of our modern design, but a s in 
was brought into use and again delivered of holes may be seen. The index pin was beauty of outline, a regard for appearance thrown 
the goods carried by the long lever which lies across as well as efficiency. ch. 
; the front of the plate. It is interesting to note that at that his 
GENERAL CONSTRUCTION—HEAD early date the machine was designed for teed tr 
The cutter has both rotation and feed, SprrAL Work change of lead screw, for every change of en t 
the whole head traversing the full width The large central ring or casting which pitch desired, and more remarkable still, t bac 
of the machine, either by hand by the carries the work spindle and plate fits into is the fact that although many modern large b 
large wheel shown at the right of the head the main box casting on a ball joint, and designed machines are installed beside this pulley 
in Fig. 1, or by belt from the back of the is sustained by an extension arm or cast- ene. this particular machine is still doing The 
machine through the medium of bevel ing which fits into a circular bearing or business and is doing it as accurately as idern 
gears When these are connected from ring which ribs the center of the box her better dressed sisters in the same t] ma 


the spindle to the feed screw the belt is casting. This allows the whole front to er up. A continuous service of over 40 
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ears speaks well for our pioneer ma which the shops of the manufacturers of 11 jlaner table, and to finish the tops, th 


ndl« hine-tool designers and builders the Horton chuck are equipped sides and the ends, all at one “setting 
b [he Horton chuck itself may be cited The old way was to do two benches at a 


GENERAL CONSTRUCTION as an example of pioneer tool making and time; but with the int 


roduction of th 
Fic. 2 2 a general f “01 as with the other tools mentioned. embod- multiple housings er bh] | 
ping ig. 3 gives a general view OT its con as with the other tools mentioned, embor Ipk lousiIng we were abie to place 
in struction and also the product—screws for ies all the essential features of the mod ix at once 
mck jaws. ern universal chuck We had an opportunity of purchasing 


The feed is worm driven through th« 


HIN I qaiun of 1e e ich shows P z : and let rt] ( ib] mn tront o and ( 
| ediu 7 f the belt whic hows an ex Multiple Housings for ] rge Vl eth of t In f f d 

hin tra lap for change of length of the screw . ind the origina gs | 1 tw 
le j desired. The central splined spindle Planers other pairs with rail, ddle and d r 





mil] irries the chuck which holds the square intent tcol boxes complete. These housings were 
1 b d of the screw and has extra length for By J. T. Towson tted to the machine bed Io feet 6 inches 
‘on the same reason, change of screw length in front of and behind the original hous 


rea he lower gear with handle attached 1s Large planers, having four, six, and _ ings Thus we had the equivalent of 


tl irect connected to the feed or lead screw, sometimes eight, tool boxes many of us_ three planers by the application of the two 
wa nd is quickly removed when change of machinists have seen and used: and often extra housings; and wet ible to place 
on pitch is required had all toolboxes in use at one time. x saw-benches with table o feet long by 


t] The rotation of the lead screw through Slotting machines also, are now fitted «4 feet wid n the planer table in two 


\ Three Pairs of Tool Boxe 














8'6'x 36 Bench 


x 36 Bench 
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FIG. I. Elevation 
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FIG. 2. Plan American Ma t, NY 





nut which is fastened to the yoke which with special tool bars, whereby the n longitudinal row f three each; and plac¢ 


g 
rries the cutter advances the cutter chinist is able 1 ichine both sides of thet ltogether, with only a 9 foot 3 in 
ng the work. the cheeks of a crank shaft at one \1 stroke The ends of the saw-bench top 

other tool follow he one, and tl were plane ansverst y the aid of a 
irk CuTTER SPINDLE time on the slotting is halved thereby speci ddle fitted to each pair of hous 
ing Fig. 4 gives a front view of the machine [ have here 1 suggest a similar ings applied and driven similarly to the 


it wing the cutter spindle with vertical method for application to planers, whereby — saddl f the Richard pen-side shaper 


ital It drive. This spindle has ball ends, and — th planing time o1 variety of work may Figs. 1 and 2 illustrate tl reneral form 





t a s in ball sockets to enable it to | he <¢ ymnside rably lessened 1 tl multiple ] using planer and the 
nce rown at any desired angle to suit the There is a small shop in the west of wav in which tl operations of planing 
cn England where we make saw benches “for six benches at tl ol time were satis 

hat This cut al yives a clearer vi r +] ee OE | 1} ’ ' , | ’ 

hat i Mis cut also gives a clearer view of the the trade.” and the work has t e done as tactorily arri t 

tor d trip with bell attached which rings cheaply as possibk It is on this class of 

ol en the automatic stop is released. On work where I introduced the multiplk It is estimated that about 1,700,000 m 
till, t back end of the cutter spindle is a planer which effected considerable econ chanical writing machines are in use. In 


ern ge bevel gear that drives the feed belt omy in the planing time of the tops of the productior f typewriters the United 


his pulley large and small saw-benches The cus States 1s pre-eminent Under normal 
ing The machine would be a credit to our tom is to fit the standards of the saw cenditions it is estimated that about 200. 
as dern designers, and ranks with any of benches to the tables, and after the gap coc high-grade typewriters are produced 


me 1 many and uptodate machines with piece has been fitted. to put the whole on 
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rincipies an onstruction O erop ahes Biter 
, ’ aS : cell 
Discussion of Principal American and European Types as Regards General int 
Design and Means for Producing and Maintaining Stability in the Air has 
Cu 
BY ANSBERT VORREITER wy 

at 
ae . ; sup 

[he most important group of power- curved the planes of his glider upward in| who cuts away the middle part of th nw 
driven airships is incontestably formed by that manner lower plane. In both cases, Figs. 6 to % ; 

; ; , ‘ ‘ . a . : eac 
ael plane s. While the pertormance of other The V-form f Ferber has the disad there isa result of making the resistance adj 
flving machines, such as helicopters and vantage that a side wind tends to tip the the upper plane considerably greater th: a 
orthopters, is still not very satisfactory, flying machine lurthermore, the sus that of the lower, so that the flving m: fa 

. ‘ 
flight f about 90 miles have already been taining power of upward-turned surfaces chine cannot tip when gliding, even if tl abl 
made with aéroplanes Wright has ex is lessened. The advantage of the V-form center of gravity be situated midway b lon 
ceeded 300 feet in altitude rhe present is that, in still air, it imparts lateral sta tween the planes ai 
ae! plane can cart two persons, or one bility to gliding and flying without fur- Similar differences are found in tl axi 
person and sufficient fuel and oil for a ther means. This was shown in experi arrangement of the propellers. Wright a 
flight of three hours. Wilbur Wright, a employs two screws behind the mai stil 
December 31, 1908, made a_ continuous = —— — planes; Farman, Delagrange, Ferber and ing 
flight of two hours and 24 minutes. [The _— others place the screw back of the plane of 
records have been greatly exceeded since but use only one. These builders spee an 
the original writing of thi irticle the screw the same as the motor; that 1 5 

1 

Translator.| : 1000 to 2000 turns per minute, while 

he aéroplane is already available for — Wright reduces it. The number of pri 

Angle of incidence of Aero Curve . ° 

military and sporting purposes Doubt . Hight of Curvs peller blades varies between two and four; 
| s it has a great future be f iT? it Other w Projection of the Curve two-bladed screws are generally used It ma 

, , . : oo on : a. w, = Projection Producing Head Resistance. . . 1 , " 
technical branches are being influence yi i es tine aaa is evident from all experiments that th: 
by the powet flying machine, is. they b Rarified Air. slow screw. turning at about 400 revolu 
have been stimulated by automobile con FIG. 1. Section of Aero Curve of an Aeroplane. tions per minute, has far better efficiency 
struction, among those branches being than the high-speed ones But the ap 
‘ eee : aout ai decton of ; a . 
steel manufacture and the design of in - pliances for transmitting power and r 
ternal-combustion motors. Of materials ducing speed in the slow motion consun 

] ail : ‘ . : ¥ m 
and motors the airship makes more exact = : =~ > at least 10 per cent. of the motor output, 

1 ’ T in ) ha cl s tom hi e . . , ~ . c : 
i equirements than cov the automobil FIG, 2. Wrong Form of Curve given so that a large part of the Superior el 
The development of the flying-machine in a Text Book for Airship Building. ficiency of the screw is lost. Further 
rt milar to that F automohil: ch : os . - 
art is similar to tha 7 aaton le te these transmitting devices afford oppor 
nology. First, vehicles were built for pu tunity for accidents, since belts may slip 
poses of amusemen \s progress was and tear, and chains, such as Wright en 
nade — ee ore ferentiation of : : mat 
made, there took place a differentiation of ploys, have already broken in flight. Th: 
1) ’ fet tm Ss The lowing . . ¢ : a 
types by different maker Che following safest method is by toothed gearing. Th - 
pe S nin the wrteeinnt Erneeme of 
paper will compare the principal fort I = —<—} hest plan, however, would be to construct 
roplanes in order to determn he bestat . ° , 
aeroplanes in order Getermune eS a | slowly running, and, therefore, long-strok« 
ne ent of tl rmost important elements i . . 4 1] 
"= MENT OF thet TH ent-teataee ae | motors; their increase of weight wou 
No standard form of aéré ne has vet . : - . 
nda t aeropla be only a little greater than the saving « 
— = ee a oe “s sie en ya > Si 
developed. Beside the diversity in tl FIG. 3 weight in the power-transmitting and 
; ee — 
number and arrangement of tl support . . P 
es al tensa gearing mechanism, but their safety of 
n lane there re still divisions ¢ . - 
— is . . operation would imaginably be great. Th 
opinion on the best shape for planes, both 
' : - a i ae dna long-stroke motor has also the advantag Al 
transversely and memtudn Vo in th al iF - . - . 
y * = ¢ === Y~Ss oof a greater air-cooling surface. Further 
rection of flight Wright, Voisin and | t consum mparatively little fuel 
; : ; Genes | it consumes compara ely e ue 
others arch the surfaces only in the flving —— Even ncert tl t t 
“ven concerning the most important — 
G i 
direction. as has been done by | henthal FIG. 4 . ° oge = 
: > ; question, maintenance of stability, opinior ' 
in his gliders, Figs. 1 and 2. Other con 1 +r - : 
; are not yet settled. The question of lat 
structors, for example, Ferber, turn the vith 
' ; ; ah : eral stability has generally been insuf 
ends upward on both sides, forming an ~ . are 
; , ee ficiently appreciated hitherto; it has be« 
obtuse V, Fig. 3 Curtiss inclines the aN 4 ‘ oF 

' ZA thought to secure lateral stability by pla 

lower supporting planes upward, the upper a : : eee 
Pe —_ ing the center of gravity low in relation 
downward, Fig. 4 [This apples only to ; ; 
Rae ir the main planes; also by bending upwat 
the Curtiss machines made before 1909 FIG. § é r ris 
a aoe j ; the outer ends of the main planes (Tati 
Eprror.] atin curves only t ends of 
he. duvfaces eeward. Fle. « ‘Sinaia: American Machinist, X¥. Ferber), or by providing adequate verti« 
trict , . : ; : MAGRAM MATIC FORMS OF AERO-SURFACI planes turned in the direction of flig! 
rich ane Wel nm Vienna. curve the SHAPES I AE} PLANI 
é aU » Toisin ) Th ublic arance of ft] 
main planes of their single-decker let ( Voisin The public appearance of tl 
it he remarked that Lilienthal had already ™ents earlier made by me, 1 be attain Wright Br thers sh wed the advantag 
ible, quite as well, without taking into the of a perfect lateral stability influenced 
*Translated from the Zeitschrift dee bargain the disadvantages of the V-form, guides; since, by this method was it fit 
J . itscher | y E.P. Buffet. if the lower supporting planes of the possible to make short curves and to of 
paper presented = t the Berlin section ’ P : a A 
of the Verein deutscher Inzenieure double-decker were made smaller than the pose side winds. Wright can fly in 
[iv way of condensation several illustra- upper ones Similar results have lately wind of 20 miles per hour, which still t 
tion appearin in th iginal | ! = ' , 
ons appearing e original lave een : . ° ° —_ , 
omitted.——Eb. | been obtained in Lichterfelde, by Lentz, day no other flier can do. The metho 











0} 














November 25, 1909. 


devised by Wright, of producing lateral 
stability by warping the main planes, pat 
terning after birds, could hardly be ex- 
celled in principle; it, however, allows of 
Beside the Wright method 
has been employed that of Blériot, Ferber, 


limprovements. 


Curtiss and recently also, of Farman, in 
planes are placed 


the 


which small adjustable 
at the 


outer rear ends or edges of 


\ method earlier used 
often 


supporting planes. 


by Blériot, and since, of making 


each side of the supporting plane singly 
Fj 


gs. 9 and 10, has not been 


adjustable, 2 
fault of this 
lies in the 

adjust 


the 
excellent plan 


successful, and 


jacie 


able power required t 


prima 
consider- 


surfaces so 


strength 

If the 
supporting planes 
middle of 
force in front 


large, a power varying with the 


of the wind and velocity of flight. 


axis of rotation of the 
were placed just in the them, 
still there would be a tend- 
to turn them upright 
of the 
an effort to 


That 


ing and the operator 


continually exert 


aéroplane must 
this turning moment 


the 


oppt Se 


striking for- 


is because the air 
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AEROPLANE WITH ADJUSTABLE SUPPORTING 


CONTROL STABILITY 


PLANES TO 
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ward part of the 


flected ; 


plane is not already de- 


it is constantly being initially 


yressed downward and its 
I 


unit of 


pressure per 
on the hinder edge of the 
the 


pressure va- 


surface 
less than on for- 


This relation of 


plane is, therefore, 


ward edge 


ries with the velocity with which the air 


with 
flight 


strikes the planes, and, therefore, 


the strength of wind and speed of 


Naturally, this is true also of small planes, 


such as those which Bleriot, for example, 


] igs II and 12, places on the outer end 


of the main planes of his new singh 


decker, but in consequence of the smaller 


surface, the pressure on the connecting 
lever is here easily overcome. The small 
planes work excellent! ecause of their 
] mg lever arms, they being pl ced on the 


uter end of the main plane 
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build- 


Lateral stability is, among many 


influenced by the same provisions that 


ers 


serve for tut curves, 
warps, the main planes with the same 
lever that actuates the turning rudder; by 
eans of a joint to this lever he can also 
only warp the planes, and vice versa. 
Simplicity now prevails in respect to 
the turning rudder; in all aéroplanes it 
is placed behind the main planes, only its 
distance from those planes is far from 
uniform. From this arrang ent may be 
excepted the aéroplane of Santos-Dumont, 
Fig. 14, with which the first officially re 
‘orded flight of 500 teet was 1 le and 
the double-decker of Bléeriot. On the con 
trarv, we rd ti rT t r ¢ rol of 
l tion arral 1 both bef d be 
ind the supporting planes, while a few 
constructors, for example, Mengn nd 


have believed that a special 


be entirely dis- 


OOS 
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sider a ruddet r elevatior Ss un 1d 
tl nally eC \ mice l ] ( ily by t if 
means that t me i< e can be 1 
trolled verticall f the motor gives out 
compare the Antoinette flyer An ae 
plane without rudder 1 elevation, 11 


| 4 } 
the mot 
° , 
front of the 

, 
icts S bt ‘ 


cal rudder u 
lot udinal 
furnished with 
i tail plar 1 


d the pt ypeller it tine 
ine, thus being stopped, 
may upset, which took 
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ng s 1 r is in 
can be micre ( | t] us 
hi or decreased, thus 
e downward, the velocit 
the same time ac cel ited 
éroplane without a t 
1 rder 1 have suthcn 
i] be vel long, at 
tail supporting plane lf 

















FIG. I4. AEROPLANE OF 
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FIG. 15 
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adapted to control the elevation by ar- aréoplanes per unit of supporting surface; 
ranging it to turn about a horizontal axis it varies between 1.7 to 5.2 pounds per 
at right angles to the longitudinal axis of square foot. Single-deckers can be more 
the flying machine. It may here be men- heavily loaded per unit of supporting sur- 
tir ned, that in the case of double-deckers, face than double-deckers. In the single- 
an attempt is made to employ one main decker IJ of Esnault-Pelterie, the load is 
plane itself as a control for elevation, and almost 5.2 per square foot, while the 
for this purpose Jatho, of Hanover, has double-decker of Wilbur Wright carries 
made movable the top supporting plane of for one person 1.9 pounds, and for two 


his three-deckers and later of his double- about 2.2 pounds per square foot. 
deckers. This form of construction is The greater the load per unit surface, 
now imitated by Levy-Gallat. Several the faster must the flying machine move 


constructors have also placed one rudder in order to maintain itself in the air. 
for elevation forward and another back- Therefore, the single-decker of Esnault 
ward; for example, Santos-Dumont, in his Pelterie flies much faster (51 miles per 
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REPROD ED FROM WRIGH Like Hil RS’ FOREIGN PATEN DRAWINGS 


ingle-decker No. 19: also Kapferer and hour) than the double-decker of Wright 
Esnault-Pelterie. Practice has taught that (36 miles per hour). Since the resistance 
placing the rudder for elevation before or is proportional to the square of velocity, 
behind the supporting planes works about aéroplanes that are heavily loaded per 
equally well. Two rudders for turning, unit of surface, and therefore must fly 
one before, the other behind, the support- quickly, employ correspondingly more 
ing planes, have been tried, and the Wright power in proportion to the weight, and 


brothers in their second patent (French require a more powerful motor, assuming 


No. 384,124) have described such an ar- equal efficiency of the propeller. Estab- 
rangement for turning control, in which lishing a relation between the velocity and 
an immovable vertical plane is placed be- the supporting surfaces, we find that the 
hind the front rudder for turning. The latter in an aéroplane of 20 miles per 
Wrights do not, however, use this ar- hour speed, must be four times as large 
rangement any longer, Figs. 17 and 18 as those of 40 miles per hour velocity. 


Very different is also the loading of Therefore, it is preferable to employ high 
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speed, since small supporting surfaces 
make the aéroplane handier. High speed 
presents only one difficulty—landing. As- 
cent is no more difficult nor dangerous at 
high speed than at low, and in the air 
there is no risk. Landing, on the con- 
trary, at high speed, imperils the aviator 
and the machine, requiring also a larger 
open space for the purpose. 

Of great importance is the angle of 
incidence—that angle at which the bear- 
ing surfaces are inclined from the direc- 
tion of flight. The work performed in 
flight consists partly of the work re- 
quired for ascent vertically, which is 
necessary in order to glide, partly of that 
needed for horizontal progress, Fig. 19. 
The smaller angles produce less resist- 
ance to forward motion, but, on the other 
hand, in order to obtain the requisite sus- 
taining force, we must increase the 
breadth of the supporting planes. It is, 
therefore, desirable not to choose too 
small an angle. An angle of 5 deg. leads 
to good results, yet aéroplanes with one 
of only 3 deg. have flown. The use of 
rudders for elevation allows a certain lati- 
tude in the size of the angle. 

Very great differences exist also in the 
relation of the breadth to the length of 
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DIAGRAM OF PLANE IN FLIGHT 


the main planes. Theoretically, it is fav- 
orable to make the planes short in the 
direction of flight, and rather to make 
them as broad as possible. We see also 
in nature that fast flyers, such as the 
albatross, have a very. great spread 
(breadth, in the case of the aéroplane), 
while their wings are very narrow in the 
flying direction. It must, however, be re- 
flected that the broad aéroplane is very 
inconvenient, even when the planes can be 
knocked down for transportation. More- 
over, the broad planes are heavier in pro- 
portion to their surface, since their frame- 
work must be not only longer, but 
stronger. As a favorable proportion of 
length to breadth, the plane can be made 
about I to 6. 

Of greater importance for sustaining 
power of the planes, is their curvature. 
Here, also, we see great differences, from 
a curvature of 1/12 rise above the chord 
to planes without any curvature, see Figs. 
1 to 5. On this point Lilienthal has made 
very extensive experiments, and while he 
at first believed the best efficiency to be 
obtained with a great curvature (1/12 of 
the chordal length), he has later -ome 
down to 1/18 of the chordal length. This 
should be a favorable proportion 
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Similar obscurity prevails in respect to 


the propellers ; whether one or two; 
whether before or behind the main planes; 
whether with two, three, or four blades; 
rapidly 


slowly or revolving ; 


directly or by 


whether 
whether driven 
Even the question of material is still in 


gearing 


loubt. Wright Brothers, Pischoff, Phil- 
lips and others use screws cut out of 
wood; Voisin (Farman), Delagrange, 


Ferber, Esnault-Pelterie, Santos-Dumont, 
ind the majority of Frenchmen in general, 
screws with steel tubular shafts and blades 
Santos-Dumont has also 
shaft and a 


covering for the 


of aluminum. 
tried a steel tubular 
skeleton with textile 
blades. No construction has yet 


steel 


screw 
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chine. This was the cause of the disaster 
at Fort Meyer, near Washington, in which 
Orville Wright was badly injured, and his 
companion, Lieutenant Selfridge, was 
killed. To utilize the advantages of driv- 
ing with two screws, and his ob- 
both be placed on the 


shaft of the first 


avoid t 
jection, they may 
Same axis. The 
must then be hollow to let the shaft of the 


SCTCW 


second pass through it. 
The conditions for greatest efficiency of 
The 


position of the screw forward, indeed in- 


the propeller are not vet determined 


direction of 


he screw is 


creases the stability in the 


fiight, but the efficiency of t 
because its air cur- 


somewhat lessened, 


rent is driven against the planes of the 
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AEROPLANE OF WRIGHT BroTHERS 
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DIAGRAM MATIC VIEWS OF THE MAIN 


MECHANISM 


been satisfactory in respect to strength 
Screw breakages are not rare, and almost 
all constructors have suffered from them. 
Wright Brothers employ for driving their 
aéroplanes two contrarily turning screws 
placed on both behind the main 
planes. This has the disadvantage that if 
one screw is retarded the machine is given 
a lateral impulse. Still worse it is if one 
screw breaks. In the curve which the fly- 
ing machine must describe if driven by an 
active propeller on only one side, it in- 
clines, because of the relief of torque, to 
the outer side, and may upset if the oper- 
ator does not succeed in stopping the 
motor, and the altitude is not high enough 
to permit a righting of the tipping ma- 


sides 


PLANES OF 





FIG. 28 


American Machinist, N.Y. 


THE WRIGHT FLIER AND 


FOR WARPING THEM 


machine. Also, it is disagreeable for the 
aviator to be exposed to the sharp air cur- 
rent, while placing the screw behind the 
planes obviates any noticeable wind except 
that due to the speed, which is comparable 
If by 
the motor, the 


with that of an automobile. 
reason of the stoppage of 


glider, it has 


open 


aéroplane becomes a less 
stability with a forward propeller, because 
the screw, when not revolving, presents a 
resisting surface. Whether this fact is so 
important as to require placing the propel 
lers in the rear, remains undecided; since 
no gliding tests with front-propeller aéro- 
planes have been made. Wright, however, 
has often 
a high altitude 


ventured to stop his motor at 


and land by gliding, in 








FIG, 


DDER FOR ELEVATION IN 


907 


which cases he glided more than 1300 ft. 


His aéroplane then showed itself com- 


pletely stabl 

That little clearness pervades construc- 
tive principles, is due to the fact that most 
have at little 


constructors their disposal 


means for fundamental experiments. Here 


is a broad field for scientific institutes and 


large manufacturers It would be an 


gratitude to deter 


prope ller 


achie vement meriting 


mine experimentally a_ suitabk 
form, number of blades, 
establishment 


rotary speed of 


the screw, etc. An for the 


technics of aviation is being started in 


Lindenberg by means of the jubilee fund 


of German industry, supported, also, b¥ 


contributions of the Verein deutscher In- 
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MAIN PLANES AND TURNING RUDDER OF THE 
WRIGHT FLIER SET FOR A CURVED FLIGHT 
LEFT 
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THREE FOSITIONS 
——_ FIG, 29 om m Machinist, N.Y, 
POSITION OF MAIN PLANES OF WRIGHT'S 
FLIER IN A CURVED FLIGHT 
genieure, and there, under the leadership 


of Doctor Engineer Bendemann, experi- 


ment with propeller screws have been un- 
dertaken. These experiments are of great 


significance for helicopters. For want of 


good lifting screws, they have not yet 
reached the stage of development that 
aéroplanes have already attained. A for- 


ward step in their construction is first to 


be expected when lifting screws of good 


efficiency are available and the motors 
work so reliably that a fall by their failure 
is not greatly to be feared. Aside from 


military purposes, however, aéroplanes 


possess superior importance, since rapid 
progress in a horizontal direction is of far 


more use than a vertical ascent. 








ION 

In the construction of new aéroplanes, 
° e 1 
it is advisable to follow directly c!ong 


proven lines, and after succeeding there, 
to experiment with new = art 
but in every case only one improvement 
at a time. Aéroplanes, as is known, are 
classified according to the number of sup- 
porting planes, as single-decker, double- 
three-decker (monoplane, 


Hitherto the most 


decker, and 
biplane and triplane). 
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Lateral stability is produced by 
Wright 


discarded the idea of 


vation 
the main planes 


entirely securing 


steadiness in the two directions auto- 


matically; the aviator must stabilize both 


in the flying direction and _ laterally 


manceuvers. Appar 


through appropriate 


ently this is a disadvantage as compared 
with the automatically stable flying ma 


chines, of Voisin, Ellehammer and others. 











FIG, 31 


MAIN PLANES OF AN AEROPLANE WITH 


WARPING ONLY ONE END 


extensively used have been double-deck- 
ers, and with them the best flights have 
been made. Attention may, therefore, be 


now confined to them. 
INDIVIDUAL ForMS OF CONSTRUCTION 
[he most important form of construc- 


tion among aéroplanes, as among power 
flying machines in general, is that of the 


Wright: Brothers. Wilbur Wright, with 
his double-decker, holds all records 
(Since the time of writing, Wright's 
records have been surpassed.) This 


aéroplane is already regularly manufact 
ured by the Compagnie Générale de Navi 
Dieppe,* 


gation Aérienne, in Paris and 


and will be introduced into the armies 
of France and the United States for the 
purposes of conveying orders and of re 
\side from Wright Broth 


persons are today 


connissance 
ers themselves, four 
competent to control this machine. 

The Wright flying machine may serve 
as a typical example of a double-decker; 
almost all other constructions are more 
or less influenced by it. The principal 
elements are arranged in the following 
manner: In the middle are the supporting 


i - 
PIN, 











FIG, 35. MOVEMENTS OF THE RUDDER OF 


planes, in front of them the rudder for 
elevation, behind them the rudder for 
\ll these planes are con- 
A tail plane 


stability in the di 


turning, Fig. 22. 
structed as double planes 
for maintenance of 
rection of flight is lacking, this purpose 
being accomplished by the rudder for ele- 

*In Germany a company for the manu 
facture of the Wright aeroplane has been 


formed in affiliation with the Allgemeine 
Flektrizitaets Gesellschaft. 





FIG. 32 
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THE CONTROL FOR STABILITY BY 
Wright Brothers’ success is attributed 


directly to their method of stabilizing, but 
it may be due quite as much to their skill 
acquired by long practice. The steering 
mechanism of the Wright flying. machine 
is more finely constructed than in others 
previous to the public appearance of the 


fy 
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Brothers have 
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ascending, act also as supporting surface 
an essential advantage as compared wit 
the rudders for elevation of other aér 
planes, which being flat or slightly curve 
have planes for control of elevation th 
are unalterable in curvature. 

In other aeroplanes, specifically in mo 
single-deckers, the rudder for elevation 
placed behind the supporting planes and 
there is no purpose of making the curv: 
ture of its planes variable. The rudd 
for elevation must then be turned in tl 
opposite direction; therefore, in ascendin 
the forward edge is brought down, tl 
rudder for elevation is depressed by th 
air pressure and thereby the angle of in 
cidence of the supporting plane increase: 
In the use of the rudder for elevatio: 
as a supporting plane, this is a disadvant 
age; on the other hand, the position forward 
possesses an objection that the rudder is 
easily damaged in landing, and it partly) 
cuts off the view of the aviator. =I 
itself the 
equally well before or behind the mai: 


rudder for elevation works 


planes. Placing it behind has, how 


ever, the decided advantage that the 


rudder planes maintain the stability in 


the direction of flight after the manner 
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MAIN PLANES WITH PERPENDICULAR INTERMEDIATE PLANES IN THE 


FARMAN-VOISIN 


Wright method of construction. The 
rudder for elevation is distinguished by 
the fact that both its planes, when it is 
turned around a horizontal axis trans- 
verse to the path of flight, are curved 
equally, their edges inclined up- 
ward for downward steering, and down- 


being 
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THE FARMAN-VOISIN AEROPLANE 


steering, as shown 
By means of the air 
rudder for 


ward for upward 
in Fig. 24 to 26. 

pressure on these planes, the 
elevation is raised or lowered, and thus 
the angle of incidence of the main planes 
If it be greater, the aéroplane 
is lifted by the air pressure and ascends; 


is changed 


if the angle be decreased, the machine 
sinks. Through the 


vanes the rudders for 


curving of the 


elevation, when 


AEROPLANE 


of the tail planes in flying machines of 
Voisin, Ferber and others. If a gust of 
wind depresses the main plane, the resist 
ance of the rudder for elevation is in- 
creased and thus there is a tendency to 
increase the angle of incidence of th 
main plane. It is the contrary with 

forward control for elevation; in that 
case the aéroplane might fall if the avia 
tor did not counteract it with the rudder 


for elevation at the right time. Since th 


control of a flying machine is far mor 
difficult than that of an automobile or ves 
sel, for example, it is desirable to employ 
every good method to simplify the steer 
ing. Consequently, if there be no tail plan 
for maintenance of longitudinal stability, 
the control for elevation should better b 
placed at the rear. By dispensing wit! 
the tail planes the aéroplane is made sim 
pler, lighter and cheaper, there is an es 
sential saving in length, and the element 
for descent of the flying machine ar 
smaller. 

The maintenance of lateral stability i: 
strong and variable winds is obtained b 


Wright 
they have imitated from birds. At th 


3rothers through devices whic! 
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ir face time- of the first public appearance of Therefore, to force the aéroplane into an that side which is to sink The ends of 
d wit the Wrights, almost all aviators attached opposite curve, the turning rudder must the main planes must be » formed that 
aer highest importance to automatic main- be used (Fig. 30) [hereby arises a_ by the curvature the resistance, and, there 
‘Urve tenance of lateral equilibrium, and gen- new resistance, through which the speed fore, the p tion of the planes in the 
n th erally they endeavored to accomplish this of flight is reduced, and with the decreas« ing directi ll be increased as much 
result by placing the center of gravity of velocity the machine naturally descends, possibl lhe hinder edges of the 
» mm low, but all later constructors have more’ unless, in order to prevent its doing so, main plat d not. therefore, under 
tion or less abandoned this plan and have the angle of incidence of the supporting normal ndition be drawn downward, 
S al made lateral stability dependent upon the plane is increased is means that the but may li the direction of the path of 
Cur alertness and skill of the aviator. In the aviator must use the control for eleva flight Figs. 2 1 22 show this ar- 
iddc aéroplane of Wright, the center of gravity tion The simultane attention to all rangement , tically ) It is evi 
in tl lies only a short distance under the cen hree elements, which Wright accom dent that the stance on the inner side 
ndit ter of resistance of the flying machine, plishes by two levers, requires great alert- f the curve is greater, so that even with- 
a, tl out action of t turning rudder, a tipping 
y of the aéroplan 1s prevented 
=m \s already remarked, it requires spe- 
—_— cial practice, with only a single lever, to 
denne warp the main planes by a side movement 
vant and operate the turning rudder by a for- 
—_— ward and backward movement. It its also 
ler is ~ common t perate the turning control 
parti; oe ine by the lateral turning of a handwheel 
I; => ra lever If tl udder for turning is 
vorks not swung about equally for its entire 
mail hight, but the lower edge more than the 
how upper, a tipping moment is produced and 
the the flying machine must incline inwardly 
‘yin in the curve that it describes. Still bet- 
unner ter is the effect, if not one, but two con- 
trols for turning are used, one at each 
exterior edge of the main planes. If the 
—S control for turning is united with the 
control for altitude, a displacement of the 
“a center of gravity may be produced at the 
same time, for in curving, a part of the 
= FIG. 38. FIRST CONSTRUCTION OF FARMAN-VOISIN AEROPLANE rudder for elevation is displaced toward 
-_ since the motor and all driving mechan- 
ism and appurtenances, as well as_ the 
aviator, are placed between the two main 
planes. If the machine is inclined by a 
side gust of wind, the operator restores «Nam 
s of it to its central position by curving the = i :— IAT SS 
t o main planes, at the hinder edges, on the Pn 4 | a | wil NY 
sist low side downward and on the high side : | ’ \ \ I \ 
in upward. Then the air pressure raises . er. 
y to the former and lowers the latter. When 


restored to its horizontal 
hack to 


the machine is 


position, the surfaces are bent 








th; their normal shape, Figs. 27 and 28. This 
via warping of the main planes can be graded 
ider at pleasure, which is not so perfectly ac- 
th complished by stabilizing appliances with 
lor hinged planes. Yet this cleverly devised ; ; ” 
‘ ape FIG. 42. LAST CONSTRUCTION OF FARMAN-VOISIN 

ves arrangement of Wright has one great 
vl fault. It is known that the supporting 
we planes are arched to increase their sus- mess and skill. To the Wright Brothers, the inner side of the curve. By reason of 
an taining power. The warping increases the who have long experimented with gliders the greater surface on that side, th fric- 
it) arched effect on the side that is bent and worked several years in improving tion of the air, and hence the resistance, 
b downward and decreases it on the side their aéroplane, the difficulties are less is somewhat greater there 
rit] bent upward, which creates a difference apparent than to their pupils. That must For the operation of all controls, among 
im between the flying resistances of the two be the reason why, in spite of the excellent} which may be classed the appliance for 
es sides. Fig. 29, in which the supporting instruction, it has taken comparatively giving lateral stability, an endeavor is 
nt planes, viewed from behind, are diagram long for Wilbur Wright's first pupils to made to perform all manceuvers by a 
at matically drawn, enables this to be per- become educated steering wheel In almost all land ve- 

ceived readily. According to it, the speed This deficiency of the method for main- hicles only one control is required. The 
it of the downward warped side is lessened, taining lateral stability may be obviated. operation of the airship’s mechanism is 
bh that is to say, the aéroplane describes a It is accomplished by increasing the re- easiest learned by starting from the meth 
be curve whose center lies on that side. Now, sistance on the inner side of the curve. ods in automobiles and bicycles, both of 





a vehicle must incline toward the inside of 
a curve if it is to maintain equilibrium. 


In the simplest manner this is done by 


warping only one side of the main planes, 


which are the natural predecessors of air 


i¢ ropl ines 


automobiles, the 








gI0 


In a certain sense this is the case with 
those 
noteworthy 
of Voisin 
have become known through 


Delagrange, and in Berlin through Zipfel. 


machines which are most 


Wright's, 


W he se at ruble-deckers 


flying 
after namely, those 
Brothers, 
Farman and 


Voisin employs a handwheel for steering, 
governed 


the 


Fig. 35. The turning control is 


by twisting it; it is pulled toward 
aviator for ascent and pushed away from 
him Voisin 
ploy lateral stability controls operated by 
the 
automatically, 
the center of gravity lower than in the 


for descent does not em- 


aviator. This effect is accomplished 


by such methods as placing 


Wright machine, for example, and by the 


slight upward curvature of the main 
planes. Vertical planes, formerly placed 
between the tail planes and later also be- 
tween the main planes, fan the air when 
the machine tends to oscillate about its 
longitudinal axis; and together with the 


very broad main planes, they have a damp- 
The 


great 


36 and 37). 


the 


ening effect (Figs. 


vertical planes have, however, 


disadvantage that in a side wind the aeéro- 


plane is driven further out of its course. 
lenry Farman has now in his Voisin 


double-decker (Figs. 38 and 42) employed 
steadying planes on both sides behind the 
main plane and revolvable around hori- 
zontal axes. If, for example, the flying 
machine inclines toward the left, the left 


steadving plane is depressed and the right 


one elevated. These planes are operated 
by a foot lever. The arrangement does 
not work as well as warping the main 


planes, because the fine gradations are 


lacking. Furthermore, the aéroplane of 
Voisin is not so flexible as that of 
Wright; it cannot, there f re, describe so 
narrow curves, which also is prevented by 
its great length. This, on the other hand, 
offers the advantage that the machine is 
very steady in the direction of flight and 
control for elevation requires less at- 
tention. 


Comparing the two forms of construc- 
Wright's and 


propeller must also be con- 


tion, Voisin’s, the arrange- 
ment of th 
Aside from the fact that Wright 
employs two screws and Voisin only one, 
shaft of Wright's airship is 


sicle red 


the propeller 


placed almost in the middle between the 
main planes—strictly speaking, a_ little 
above the center—while Voisin’s is far 
below the center. Further, Voisin’s pro- 
pell r shaft lies in the direction of flight, 
and Wright's almost parallel to the im- 


of the curves of the main 
the 


chord 
that 


aginary 


planes, so air current produced 


by the screws does not coincide with the 
path of flight. Since Voisin’s point of 
power application lies below the center 


of resistance, the main planes, so long as 


the screw works, are inclined toward the 
direction of flight and the screw tends to 
increase the angle of incidence. Opposed 
to this is the influence of the tail planes, 
and so the correct angle of incidence of 
the main plane is automatically restored; 


the operation of the control for altitude, 
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therefore, requiring less attention than 
Wright's. 
Henry Farman has built a new aéro- 


plane, which, aside from his alterations, 
etc., forms his third stage of development. 
The new Farman, Fig. 42, lies construc- 
Voisin Wright 


The latter is suggested in the use 
For starting, 


tively between the and 
models. 
of truck skids for landing. 
however, two wheels are employed on the 
which two 
the frame of tail 
The arrangement for maintenance 
Far- 


are 
the 


front truck, beside there 
smaller wheels on 
planes. 
of lateral stability is the same as in 
man II, yet the movable planes at the rear, 
on both sides of the main planes, are fur- 
nished not only to the lower, but also the 
upper main plane. The vertical planes be- 
tween the main planes are entirely lacking, 
only between the two tail planes are set 
vertical planes, and behind them are placed 
the two controls for turning. The control 
for altitude is put forward on a light trian- 
gular mounting, but further away from the 
main plane than in the Voisin construc- 
The the 
similar to Voisin’s. Farman now uses the 


tion. arrangement of screw is 
As in the case of 
propeller shafts lie in the 
flight, the center of 
resistance, while in Wright's machine, as 


Wright wooden screw. 
Voisin, 
direction of 


the 
below 


is known, the propeller shafts are some 


from 


November 25, 1909. 
hand lever at the right, the turning control 
being at the left, which again resembles 
Wright's method. 
the following approximate 


The new Farman has 
measurements: 
Breadth of main planes, 34 feet; length 
of aeroplane, 42 feet; diameter of 
peller, 714 feet. Of the starting wheels, it 
is noteworthy that the two inside ones on 
the the 


two outside ones. Each large one has, in 


pro- 


skids have a less diameter than 
common with a small one, an axis, through 
whose displacement in the bearing on the 
skid the small or large 
brought nearer to the skid, and in this 
manner the distance of the skids from the 


from the 


wheel may be 


ground adjusted. Farman flies 


practice field at Chalons and has already 


ascended with his new aéroplane. Since 

the machine worked splendidly, further 

good performances are to be expected 
Farman 





Emergency Use of Oxhydric Steel 
Cutting Process for Removing 


Wreckage 


By E. F. Lake 


» which 


gases 


One of the many uses t 


wider pressure can be used for cutting 
g 











FIG. I. FIREMEN DEMOLISHING UNSAFE 


what above the center of resistance. The 
ergine, a Vivinus motor of 50 horsepower, 
drives the directly. 
The motor also suggests Wright’s, since it 


cot led. 


two-bladed screw 


has only four cylinders, water 
The water runs into the cooler, which is 
placed in front of the motor, and back to 
the difference in 
temperature; a pump, therefore, being un- 
necessary. Before the 
built like an automobile cooler, and pro- 
vided with a fan, is the seat of the aviator. 


He works the control for elevation with a 


motor, as a result of 


cor ler, W hich is 





WALLS, ETC. 


SOON AFTER 


THE EXPLOSION 


steel was forcibly illustrated in the recent 
boiler explosion at the Pabst brewery in 
Milwaukee, Wisconsin. This 
took place at 4:30 on Monday morning, 
October 25, and completely wrecked the 
steel 


explosion 


boiler house, which was a modern 
Structure 

Four Munoz boilers, each of which had 
a 400-horsepower rated capacity, exploded 
at one time, burying one man in the ruins, 
fatally injuring another, and cutting off 
the steam supply from the entire plant. 
Tliis latter would loss in 


cause a great 
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ntrol 





stock if steam couid not be obtained 
ibles 


has 1 1 
hus it was necessary to clear away the 


nts: . . 
debris as quickly as possible, and the ox 
neth 


pro- 


hydric cutting torch and apparatus, manu- 


factured m \ 





lilwaukee, were brought int 


soihed play to cut up the tangled masses of steel 
eo girders, tubing, boiler plates, boiler tubes 
piping, ete. With it 16-inch steel I-beam 
ile that it W d take the better part of an 

the hour to cut by any other me d, we 
. cut in a few minutes; coils of boiler tubes 
—_ that it would take urs to sever by any 
other me , were q ickly ¢ ind carted 


the 
the 
idy 


away, and boiler plates were cut up in 


comparatively short time in sizes suitable 





for hauling 


nee 

1er The boiler house which was wrecked 

‘ed had a frontage on the street of 49'% fee 
and was comparatively new, as it and the 


acenctd tO of fe = four boilers which exploded had been in 


| 
use less than two years. In Figs. 1 and 2 











el . ebagtdaiee tas . 
FIG. 2 MASS OF STEEL WORK THAT WAS CUT UP WITH OXHYDRIC are shown the wreckage after the exp 


TORCH FOR EASY REMOVAL sion, and the tangled mass of twisted and 


- 
k \ 





























FIG, 3. STARTING TO CUT HOLES IN TANK FOR GRAPPLING HOOK FIG, 4. CUTTING I0-INCH I-BEAMS, HOLE Cl 











— 
bent ructural steel id iler aterial 

‘ 
that had emoved These will giv 

n 1d0¢ea I i setuiness of any ct l 
that could be emp! d to quickly separat« 
the ec < le or ha ll “ 

| lig ] vn +! riine 16 f t 
the exp \ ] eman § ching 
for th wl ied in e ruil 

dd ] s walls, et } 
débris was l 7 ( deep clear cre 
the street re the pp te build 

, , 

g lo t right of Fig. 2 1s shown the 
machine shop, the end of which was 
cr shed a l l witl \ CKag¢ Che 
corner of the building shown to the left 
was the grain elevator, six stories high. 

FA TY ° all 1 e 4] 1 1 *4 
The brick wall of this, on both sides, about 
‘ s » : —"* , 
” . of 
+ ‘ e with the man standing on the 


top of the boiler tubes, was split in almost 





1 straight perpendicular line, and the front 


, ee CE 


FIG. 5. CUTTING BOILER TUBES foundation 35 inches 








pert of the building pushed over on its 
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A Neat and Efficient Repair for 
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Metal Articles 
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ends 

| 
nol 
be fi 
Cl 


crack, 


accor 


ding 


which may bi 
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inch to one inch 


to the size of the job, drill 


holes upon the cross lines and countersink 


deeply but with a very slight 
Ss not cessary to pay al at 
the parallelism of the two holes 
out of line with each other, it 


i benetit, as the discrepancy will 
have the me effec Ss a countersink in 
he holes | wo holes are now co! 
ecter ry rectangul slot which may 
Is e couUl sunk Particular attention 
S ld be paid to the perfect 1 itching of 
siot. W t r ses. the < l k, is 
want of acc ( here will impair tie 
net | he ib Lhe corners at th 
net of é und holes with the 
rectangul slot should — be slightly 
I ded 1 der tl llet may b« 
for l ( I il k \ ic] Ss to 
| t im t 1S Iding largely 
\\ evervi ¢ Ss I 
f rete »] st d | it 
K t putt , tine 
ant lamp to tl nder side of 
‘ On the upper 
( t d 
‘ i T T ) 
\ ‘ 1 t 4 1 
< t t 
] saryt ; | line 
( 
: ] d will 
Wl I 4 1 tre 1 l 
etal t S ( voured 
} Ss f g l ) I ‘ a 
t f e links \lany of 
S l tt metal 
O I l (i nd 
low tensile strength 
e hi l ick ling and 
rinking 1 will t s1 ir the bond 
t inte | f ish. Su cracks, 
7 4 ‘ ? ] Tl T sel ~~ 
‘ babhbitt ] r s ible 
for t Ss pur Sé n ext! strength 
desired ai ] s of tin 
and spelter w ) 1 excellent 
V1 he |] t is vulley rim 
t lving article and is there- 
f I rt I l force care 
{ ( d t ke sure that the 
int will not fly apart. When the break 
does not extend r t many degrees 
nd the edg 1 t broken int ore 
than one piec les iv | drilled at 
the ends of the cracks, as shown in Fig 
2. Countersink there holes shallow, tap 
t] l 1 rew ir or stee plugs into 
then which should be. slightly riveted 
both sides. 
\lade Wit? carte nd under favorable 
circumstances, cracks have been drawn 
so closely together by this method, that 
they uld not be detected without a 
microscope, and the only indication of a 
break having occurred at that point was 


the 


links from 


surrounding metal. 





: 





ar = 





November 25, 1909. 


Practical 


AMERICAN MACHINIST 


Letters from Our 


A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice and Economy 





WE PAY FOR USEFUL 


Mandrel for Threading Inserted 
Blades for Taps 
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Cutting a Thread on Slender Work 
without a Steady Rest 








merican M \.2 
\ | SLENDI 
1iowing rest I riec several wavs and 
nally I hit on the following l 
piece of band steel B 3/16 incl ‘| 


1 inch wide, cut it « 


post under the tool, allowing one end full 


Ith about 1 inches long which | 
bent at a right angl d drilled and 
tapped for 14-inch screw Then I g 
1 ple of |} lw 1A pl it against 
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Making Jigs and Fixtures 
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Fic. I. } HE CENTER OF A FACE-! 
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ud ~/ 
i v. I 
I 
d . 
i vl \ c ! | 1 
ds T } g I h 
g ‘ red r] I 0 ! to 
to enable tl g I xture 
| lieve be mk al get t 1 that 
1 the me vc ire tl Ositl oc g stud long 
these jig re m- thi clined uld \fter 
nly met with ! s] ihe re boring. face h wre ’ d at 
It btained w i \ ar gl f Wi | 
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Two buttons 0.75 inch diameter were 
then located, using a 0.75-inch test bar as 
shown, the button being moved along the 
inclined faces until the test bar was at 
right angle with the holes already bored 
tance from the top of the test 


bar to the center of hole ¢ correct to the 


[he fixture was then laid on a 2-degre« 
angle plate and bored on the milling ma 


chine, for the holes to receive the locating 


Fig. 3 shows a boring fixture for a 
bracket As will be seen from the sketch, 
al! the dimensions were given from point 
! ou the inclined face b. The face 1s at 
ngle of 23 degrees with the base, loca 
ing face c being also at an angle of 14 
deer with the center line ab \ % 
inch steel ball was soldered to a plate, and 
secured to the face of the fixture is 
shown, the center of the ball being brought 
directly over the point ! ne dls 
from the center of the ba to the center 


line ab was then found by calculation, thi 


hight of ball from the face « f the fixtur 
nd the distance from face c to th cen 
ter of the ball, on an angle of 14 degrees 
with center line a having to be take 
into consideration 
Face d, having been previously milled 
the | e bushing e was ed asa butto 
and cl mped to face d The button w 
then located in its correct position in r 
lation to the f-inch steel ball both ver 
tical and horizontally 
\s ill iddition ] check the distance 
from the top of a 1-inch diameter test bat 
to the center of the hole to be bored wa 
found by calculation, the test bar being 
laid along face % and parallel with face 
hown 


ig. 4 is a jig located in position on th 
y the tongue a. The 
position of this tongue must be correct 


from point .4.. The method used was sim- 
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iG, 3. A BRACKET BORING FIXTURE 


h 


ilar to the one followed in the other ex- holes in face d were bored first in the 


amples. correct position with the tongue slot. The 
Che slot for the tongue was made 0.25 holes in face ¢ were next bored, working 


inch deep, and a 0.25-inch test bar used from the 0.25 test bar. The boring was 


as indieated in the sketch, the distance done on the horizontal boring machine 


from face c being calculated Che four Coventry, Eng W. L. WATERHOUSE. 
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FIG. 4. A DRILLING JIG 
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rs, but otherwise under the punch. We also experimented 


t might mar the corners 


Simultaneous Internal and External * might ' bu 
he | iethod ith the fiber containing various amounts 


it is successful The best method, how- w 


Threading ever, is to have the feed tube keyed to of moisture and these experiments seemed 
the spindle, so both e sure to revolve’ to prove that the best results would be ol 
Fig. 1 shows a steel casting finished all in unison, and spline the feed finger and tained when e material was col 
over. The internal and external threads the bushing for the rear end as mentioned ition containing only a certain am 
of moisture. We have obtained the best 


f the same pitch, 14 pe inch ADOvVe 
- ] } ] " +} },! " 
I pr | nye ( ) TK in 


are t 
[The threading operations are done sim Boston, Mass. J. O. SuRFACE result so ta 
ultaneously: Fig. 2 shows the tool holder two operatio1 The tools for the first 
clamped in the slide rest of the lathe, in ~~ operation are designed t same 
operating upon steel except that more 


lace rf tl tool post, bv the block ! and ° —- 
y Punching Fiber dessin te thenad telains Gx tone 


two studs C ( The inside thread tool 
- and die and the nk produced 
} ] | ] s . bid allow l all ishit owl 
cs N | have recently had me experience “gt ae 
* IS r } - . 1 { the edges co! ng tr 1 am roxken 
k with the punching of red er, such as 
— ] lating purposes in the elec ! i I l l 


( \ used for insulating pur] n tl ; : : : ? 
, , 1 tool is used wn in Fig. 2 ihe aie 

trical business, and found it a more dif ; 
Cute 3 in be made either u ne piecc r in 


numbers of arti 


( 
oy 


FIG. 1 i inch thick. We had been making a, 



































+. } a 1 wi | n t t ! I 
. 4... them from fiber sheet cut up into pieces ” , 
, ele ty; ] mm ' | 1«¢ ( 
ee | \ nd number clampcd t er and ma ay ; 
'y I . 
1 | nN harp edg f clic 1/32 
I a > } . . 
i Qc cQ li the ( I p al 
S pene } Se 
L! fo wed all d ishing breaking 
=~ 1° 
rt vay cleat lank falling 
Db FIG, 2 ' cl 
American Machinist, N.Y. | thre oh ‘ ] t S 
i he d { t ( t I 
SIM \NEOUS INTERNAL AND EXTERN ; 
con es “= f 
el I \ FI = , : 
r } 1 ‘ ; | 
* 4 } 1 1 ‘ nS ‘ 4 i ‘ ~ 
does its cutting upside down a1 is held : 
by tne Set screw s sl \ P, : . 
The outside t 1 is djusted to cort 
spond to the inside tov y means of the ; 
slot in the tool and the nurled nut D and &. : 
Chef 
is held by the set screw as shown. 
Detroit, Mich. Cy. PREss. 
[We have used this same rig for boring 
and turning but not for threading.—Eb.| An Expansion Clamp 
\ 
’ 
Using Square and Hexagon Stock | tect ol cum leven eadlee belie 
° . . t od rat a al = ” ‘ 
In Screw Machines FIG, 2 imerwcan wuchinist, NY, . . : othe } ed oo — 
HE \ heceninee tes a ae d 
Most of us in operating either hand ot eg : ; was 
automatic screw machines on square or chined to th required ne in t shap used —s : 
hexagon stock have experienced trouble ug machine ' ¢ the ct e f , ld ' 
when putting in a bar of stock to get the As this was a slow and expensive opera- lagging w! be Sidine ee 
corners of the stock in line with the tion it occurred to me that it might 1 
corner of the chuck, or in the automatic, possible to punch them lo tind the resul R 
in line with the feed finger. Recently I of punching fiber we used a tool already i Lh | 
saw a very easy and satisfactory solution existence but designed for punching sheet =n, AWAD A) fb 
¥ > L> ‘ > 
for this difficulty which is to drive in the = steel. The blank produced was anvthing e« J panied = 
rear end of the spindle, or of the feed but satisfactory, the sides for the lower half - 
} . ; . ‘ , ; 1 1e . , , Cc rare : a 
tube a bushing with a hole splined out the the thickness being very rough am ! Loan anachannaadl 
same as the chuck \fter this bushing is broken, but the first lf of the thicknes MK ff When 
once put in line it 1s no more trouble to fairly smooth. On thinner material, a imerican Mashinict, N.T.. 
put in a bar of hexagon or square stock ‘ inch thick, the result was n 1 bette 
than round stock [he gain in time and and on 1/16-inch material the blank pr s 
convenience is more than enough to offset duced was all that could be desired. We 
the added expense of these bushings made several alterations to this 1 such } must not | me t ] ] +] 
[The above method for automatic ma- as varying the clearance between the _ boilers é t vas 
chines applic » only to those which have punch and die and varving the angle at necessary t \ 4 
the feed tubes keyed to the spindles, as the cutting edge, et t inn ise W Phe | expl tion f 
otherwise the rod would not come in line’ the result satisfactot nch material than to s t t | < 9 vas 
with the chuck. On this style of machine Thinking that we might get better results designed t l the " hes 
a feed finger with a round hole the size of if the fiber was it drier condition we by a force of So pounds, us not g 
ae an : . . ' . ’ " ‘ ‘ 1 ' 
stock across the corners is used by some placed a piece in an oven until dry but in” the lagging ut keeping it well in { e 
parties successfully. On very small stock operation we found that it crumbled badly Preston, Cuba R. A. Anot N 
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1 Now d prog een m 
le larger Lancashire town 1 in 
‘VV d In Manchester especially, from 
—” ( = 1 y to university education p 
os Cu) e, . R rONY ed oT led se uene is Dp ided. 
; f hese ities are i creas ng] pre- 
| le f ciated, especially by foreigners. a ds 
} the hig t brancl of technolog ench, 
t fo oA German, Japanese, Chines« st Indians 
| ] | ¢91 1 $17 ] j - ¢ > 
i ¢ Oro s C1 Y ¢ 2) Ie l d }) ng 
] ( () t diligent students In some d “ts 
f ( tal e facilities are in advance of the m 
| r¢ \ © t r ¢ f Sti det ts ent “1} re for inst in at 
Wort t es Keighle Yorkshir efforts ré 
S Cy “4 ] / n le pe pul rize the « uITrss \ 
d t kept | S t | 9 ber of local « Ss grant scholars] 
, 1 vould kk of young employees who prove their 
to eN | hly $2.50 he ( by passing suitable examinations 
pect e the full rrent w t 1 mat Of | t ! The scholarship takes the form o 
About temporary with this state of tending that the mechanic w verpaid ment of fees and the cost of m 
the idea that ciati with \nother recent advert nent calls for books, ete. Preliminary instruction 
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burglar does his best to help himself. 


With just one decent fellow out of ten no 
wonder that a new system is needed. I 
can't teil how he got the proportion, but, 


so as to have a starting point, suppose we 


let on that it is just as he says it is. I 
never thought that the bosses and the 
office men, the school teachers, the col- 
lege professors and the rest of the world 
outside of the machine shops were as 
tough as that shows them up to be. They 
must be tough, though, because most of 


the men I know in the shops are not the 


kind of men that Entropy tells about, so 
that most all of the rest of the wor 
be t keep the average right. 


did some planning t 


“It is time that we ¢ to 
and do as they should 


make them brace up 

do. I sent my boy away to college and 
there is not any doubt that the premium 
system should have been applied to the 
professors, and they should not have been 


paid except for the ideas which they got 


into the students’ heads. That is to say, 


they should have been paid for the useful 


ideas only. If that was the practice right 


along, we would not hear so much about 


the products of the colleges being so use- 


i 


less in the shops. It would surprise you 


to know what a lot of useless things they 


make a youngster learn for the privilege 


of learning some useful things. Perhaps 
right to call such things 


kids. We 


own ideas about things.’ 


it would not be 


‘soldierin2” on the all have our 


1 


“Hey, Barney, what do you think about 


it? 

“T don’t mind their. new systems or any- 
thing of that kind. A man has a right 
to get up something if he wants to and is 


smart enough, but it makes me mad when 


they say they did it because working men 
are not honest. I got a job here and the 
boss tells me what to do and how he wants 
and if [ don’t do as much as 


tells me so 


me to do it, 
I ought to do he 


he thinks t 
very quick, and if I can’t or won't come 
The 
a day’s work is, is 


Now, 


figure 


up to his mark he fires me. boss 
that don’t know what 
the one who is the hardest to please. 
if the boss spends his time trying to 
out some way to make me do more work 
should he say that I 
don’t bite. IT 


because he 


for less money why 


honest because I] 


that he is dishonest 


am _ not 


don't say 


tries to figure that way, but just suppose 
that I kept figuring how to get more 
money for less work right along, what 
would he say about me? 

“He hired me to keep the shop clean, 
and he said that he would pay me $1.60 


a day, and I dug right in and I think that 
[ earned every cent of it. By and by he 
and said that he 


$1.75 a day for the work be- 


came around was going 
to pay me 
I was the best man he had ever had 
job and because I stuck to it, and 


after that I just dug in harder than ever 


cause 
on the 


for IT know a good boss just as well as 
anvone does 
“Suppose, now, that IT was sweeping this 


shop by the piece. Got so much every time 


AMERICAN MACHINIST 


that | and as soon as I got it 


swept that I could start in and do it over 


swept it, 


and over again just as often as I[ could. 
I would be 
sorts of improved brooms to try to get 


getting push brooms and all 


over oftener, and try sweeping crossways 
instead of lengthways, and maybe I would 
a broom with wheels and a little 
That would be all right 
just so that the sweeping was done right. 


get up 


gasolene engine. 


The boss isn’t paying me for that kind of 
thinking now. My kind of thinking is to 
think how he told me he wanted me to 
do my work, and his kind is to think how 
he wants it done. My job is to do as he 
tells me with the tools that he gives me, 
and his job is to tell me. 
“Maybe this Entropy that you are talk- 


ar 
of sweep- 


ing about never did have a job 
ing the floor, and maybe if he did get one 
he would try to not do much, but maybe 
he just talked that way because he forgot 
‘folks’ like he and the 
rest of his acquaintances. Working by 
the day in a machine shop don’t alter that. 
If you want to judge the other fellow just 
think what you in his place. 
Mostly he will not do any worse than that, 
When you are doing it you had 


that we are just 


would do 


anyhow. 
better use your own best streaks to com- 
him with and not your worst ones.” 
sarney, if your head was as strong as 
back 
There goes the 


nare 
pare 


“ 


would be a great man. 


whistle. C 


your vou 

ome over and 

give me a lift.” 
P 


Oil City, Penn. W. OSBORNE. 





A Nut Lock 
described by Mr. 
simple and 


lock nut 


070, 


While the 
Lowry, on page 
effective at 
points about it that would render it im- 


seems 
first sight, there are several 
practical for commercial use 

I should like to know how Mr. Lowry 
proposes to broach or otherwise shape a 
tapered hole of the peculiar cross section 
would also be interesting to 
manufacture the 


required. It 
know how 
ridged taper pin which “locks” the nut, on 
a large scale. The devising of a method 
of locating the tapered hole in the nut so 
that the projecting ridge of the taper pin 
bottom of the thread of 
the bolt would also present some difficul- 


he would 


would fit into the 


ties 
Not onlv we 


cult to manufacture, but the principle upon 


uld such a lock nut be diff- 


which it is based is one which would cause 
a continual strain to be put upon the nut, 
and would be very likely to break it, if 
the taper pin were forced in at all hard. 
With these reasons, and in view of the 
fact that there are a number of cheap and 
successful lock market, it 
seems to me that the one proposed by Mr. 
Lowry would be of little practical value, 
either in point of cheapness or on account 


nuts on the 


of any other advantage gained by its use. 
Wilkes-Barre, Penn. F. A. Strauss. 


[It seems to us that a plain taper reamed 
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as th 
hole is concerned, and a plain taper pir 


iole is a lat is mecessary as far 
hole is all that 1 f 


an angle machined along one sid 
would do for the pin —Ep.] 


with 





Strength of Flat Plates Supported 
at the Edges 





The statement of Mr. Wise in the las 
paragraph of his article on the “Strengt! 
of Rectangular Plates Supported at th 
Edges” on 
right. 

For more than 15 years tests have been 
made with plates of all kinds of shapes 
and 


page 124 requires to be set 


with various ways of fastening 
their edges by the well-known Professor 
Bach. I times 


these tests about eight years ago. 


was several present at 

As the subject is of great general in- 
terest and much importance in everyday 
engineering calculations, I present an ac- 
companying table of 
the cases which were studied by Grashof 
and Bach. Most of the 
their coefficients were controlled by the 
tests of Bach. 
the one or the other of these formulas to 
engineering 


the results of all 


, 


formulas and 


I have frequently applied 


] 


problems and as yet have 
never had a failure or breakdown by using 
them. 

The modulus of elasticity is marked 
P is the load in pounds per square inch 
for a load uniformly distributed over a 
plate; P is the total load in pounds acting 
as shown in the diagrams, either at a 
point or over an indicated area. 

Referring to the table the dimensions 
are in inches and the loads in pounds. For 
steel plates whose fastenings are elastic 
enough to give equal stresses at the cen- 
ter (third case) and at the circumference 
(first case) @ may be reduced to 0.33— 
0.28 = 

The table formulas for plates 
supported at the cdges and built in, in 
shape round, elliptical, 
square, made of cast iron (C.I.) and steel 
(stl.) which are loaded both uniformly 
end at a point. 


gives 


rectangular and 


For round plates the force 
is acting uniformly over a surface of ra- 
dius r; for r=o the load is acting on one 
peint at the center. 

Regarding the accuracy of the above 
formulas the tests of Bach have demon- 
strated that the strength of the plates de- 
pends much on the fastening or support 
at the edges, the spacing of the bolts (for 
flanges, etc.) the forces exerted by those 
bolts (making a more or less elastic joint), 
the gaskets, the character of the tightening 
surfaces, ete. 

There are numerous cases of ring- 
shaped plates treated in a scientific way by 
Mr. Enslin, but the formulas aimed at are 
complicated 


and, considering 


the rare occurrence of these cases in en- 


extremely 


gineering practice are also of minor in- 
tcrest 


Paris, France. MESSNER. 
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Shape and Maximum Fibre Stress Coefficients Deflection d in Coeffici 
Fastening of Plate Due to Bending, s oencien Center of Plate oefficients 
aS - | Cast Iron ¢=0.8 jew By? | Cast Iron Y= 0.17 
ip <6 = : yY — x— 
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4g B-+b~- : 
KB» } 
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Cast Iron 9 =0.19 
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s=$ — Steel o=0.12 
t: 
Cast Iron 0 =1.32 
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. Cast Iron 0=0.28 
3! | 
e=7"53 ° Steel o=0.18 
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_ | foe) = a=? 3 
>. 
Ca 
-- 3 - At p 
=P| s=0.228— p d = 0.0284 rr =— 
t Lron o= 0.8 
a (R-0.5r(1+ ))° —— I3m08 
=pid = +9, eet el Ts O= 0.5 
ut . t / Steel }9;=0.33-0.3 : , . , . 
Y= 0.33 — 0.38 |According to Stiffness of Cylinder or Riveted Joint 
NotE—p indicates intensity load per square inch expressed in pounds; P indicates total load 
FORMULAS FOR STRENGTH AND DEFLECTION OF FLAT PLATES 


in 


Remarks 
For Cast Iron Max- 
imum s in Center, 
for Steel at Circum- 
ference 
Use Naperian 
Logarithm for s 
: — 
Maximum s 
in Center. 
. a 
A 
for Steel 
Estimated 
n= 3 
A 
n=& 
A 
© for Steel 
Estimated 
n=3 
A 
» for Steel 
Estimated. 
for Steel 
Estimated 
WO for Steel 
Estimated 
s Independent of B. 
Deflection only 
varies. 
? for Steel 
Estimated. 
s Independent of B. 
Deflection only 
varies. 
Stayed Plate. 
The Formula is 
for One Field 
i cemeedmeimeeeans —_— 
Flat Boiler Head 
with Round Edges. 





pounds 


“+ 
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An Investigation of Strength of 


Crane Hooks 
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In Professor Rautenstrauch’'s 


lere occurs a statement which 


seems to me applicable to a great many 


ther similar cases. “Clearly, neither this 


formula nor the old formula can be used 


to determine the breaking 


since the very foundation of its deviati 

limits its application t he elastic limit 
of the material.” This statement, with the 
blank properly filled, ought to accompany 
every theoretical treatment of the strength 
of materials. The ordinary beam theory 
is based on a long list of assumptions, 


most of which are safe inside the elastic 


limit, but ar: 
Why does anyone want 


the breaking load will be on any 


only wild guesses beyond 


what 


unless it is something that they want to 


break? They do not want to know, they 
only think they do. What they really want 


ty» know is rime 


safe load is 


the breaking 


what the 


was when if we knew what 
le ad 
between 2 and 
the s: 


enough to 


some number 


that 


was we divided it by 


20 and said that was 


fe load. The range of 2 to 20 was 


judgment 
that the 
the 
ntech 


cover considerable 


and led many of us to suspect 


cnly reason for not guessing at 


load directly was to mystify 1 
} ~ ly, n 


nical public by producing a multitude of 


tests and showing what an amount of ex 
act data we poss¢t ssed a d then eae ssing 


at a factor of safety and calling it en- 


gineering. 
It seems now that we have many ma 
terials which can h« 


safely used at a much 


greater percentage of their breaking load 


others. Tests under repeated stress 


the safe 


than 


show that d has a pretty de 


cided connection with the elastic limit, 
as 1 °,.9 
i 


and very little with the breaking strength. 


‘J l ese Ci 


“Factor of lenorance” 


msiderations seem to 
name 
been given to the factor of safety 
we need now is a new term which will 
the 


the elastic limit 


show relation of the 


ictor would 


This new f: 


still be a matter of judgment but the 


renge would have to be between, say 


2 rather than between 2 and 20. 
Some eliminate 
everything by = rul 
engineers, that the 


will be all 


need. This 


one may say that if we 


judgment and do 
there will be no mors 
office boy and a book of rules 
the engineering force that we 


is not true. With a smaller range of 


sible error you may eliminate some freak 
kes, 


of the re: 


or accidental 
eliminate any 
ures of the case. Engineering, I have heard 
1 ability to 


trving, which would be a 


defined as the do something right 


the first time 
pretty drastic definition to enforce literally 
but it has the right idea. That is, for 
example, 
says “this machine 


to do double the size of work 


4.2% ° 1 
whicn simply 


therefore 


not engineering 


is successful, 


the machin«e 


must be twice as large 
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sions.” It wi 


said “here 1s a part which 


sign 


i 
fast and at the end of its stroke has such 
momentum, whicl ibsorbed by the 
Starting in I tiie part 
therefore, in new ’ e 1 will se 
that the m t f the two correspond 
g¢ parts balances. A nd a k of 
rules might accomplish the same re t but 


it would be the 


Manufacturers and the Technical 
Graduates 


1 in Frederick W 


regarding col 


[ was much intereste¢ 


Taylor's article, page 640, 
lege-trained men. While this prejudice 
by no means universal, as 


lay exist, it is b 


I know of at least one large concern that 


makes a_ practice f taking college men 


into its shops with a view to making fore- 
men of them if they develop executive 


ability. 
wht _ | 
In regard to not taking in a man unless 


he has been out for at least two years, 


that is undoubtedly an advantage to the 


firm that makes the rule, but what would 
result 10 vears from now if every 


manufacturer mad rule? | 


. , 
De the 


ie same 


would much rather have experienced men 
to work with, but it seems to me that each 


shop should try to do its part in develop 


ing the next generation 
I am not at all arguing that the school 
for first 


man is the only first-class man, 


class men come from both the school and 
more 


the shop, and probably no one is 


conscious of his deficiencies than the col 


lege 


been at 


educated man himself after he has 


work a month or two Other 
things being equal, it seems to me that in 
l the 


the long run the educated man has 


advantage from the very fact that he is 


beginning to get more o 


trained from the 


less of his knowledge from books, and 


they are of necessity never fully 


still 


while 
there is a vast amount of 


I 


upt rdate, 


nformation available that a man would 
never have time or opportunity to learn 


by practical experiencé 


Of course, these books are equally avail 


able to the sh 
] 


p man, but a walk through 


Ww minute s’ conversation 


any shop and a f 
with the men will show w comparatively 


read a good technical paper, to 


fe w even 
sav nothing of any other literature deal 
ing with the special line of work thev are 


engaged in. It experience that far 


too many shop men are inclined to look 


with contempt on any knowledge outside 
of the little they have painfully acquired 
in the school of experience 


In regard to the statement that the 
school man has no experience in dealing 


with workmen: that is true, was not 


aware that anvone expected a young man 
to go into the shop as a foreman the day 
after he left school, except in the rare 


I 


doting father in the 


)19 


’ , | 
works Ry t t r ed 101 I 
manship he will probabl e rubbed up 
igainst s] p < enoug t ] \ 1e- 
this b it | w f cle | wit < 
believe tl given tf ng men of 
wal abilit f we ace +} 
D na ( V« ] g c 
, , , , : 
( IK l I the ) 
i 
, , 
Si | 1 vould, 1 najorit i 
cases, be the re desirable man at th 
~~ 
ene T, Say s¢ n years 


Wages, Hours and the Cost of 
Work 


1] editor m page 589 il 1 
to conditions well known in all shops but 
does not mention the reverse conditions 
which re st l \\ l kn wh in prov 
ibly quite s ( 

We once had an order for fifty dis f 
peculiar design [he price was, | think 
$40 each \ higl pri ed in Was put n 
the job ind he st 1? was turned ut 
t a cost of itt le ver $45 for labor 
alone Che time slips were own to the 
workm 1 it was pointed out tha 
there was fui cessary finish; that 
the working parts were to be finished as 
accurately as he knew h w, but as it was 
not intended for show, but for work. all 


the fine frosting with an oilstone pencil 


could be dispensed with 
The toolmaker’s reply was to the effect 
that if | thought | could get anyone to do 


any cheaper and as well as he 


him My 


answer was “come to the 


the work 
could I better get 


p< ct¢ d 


very unex- 


office 
and get your 
bard to get at the time 


Good men wet 


and I had decided to do the principal 


work on the dies myself, when an appren 
tice 1 us third vear came ind asked me 
if he could try his hand at one of the 
dies His wag tl time were about 
$io per week I gave him the job with 
lustructions to go slow and keep his time 

ccuratel nm the work 
When hi rst die was finished it was 
tcsted and found to turn out work every 
: * 


bit as good as that turned out by the $4 


day man, but it did not look quite as 
pretty On making up the time it was 
found that this die cost about $17. The 
rest of the dies were then given to the ap- 
prentice to finisl it $17 each. When the 
contract was finished, I went over the 
hooks and found that the apprentice had 
iveraged over $25 per week on the die 


some time was saved 
rv finish but it is 


olmaker and 


especia ly ne, who like my man 


by leaving off 


so difficult to get the fine t 


worked i! 


lieve that there 1s such thing as wn- 
necessa ish I believe if he had 
been given the job to get f 


grate bars for a furnace he would 


surface ground and lapped them 








920 


Very few, if any, men get what they 
are worth. Very often the man with the 
low wages is worth more than the man 
alongside him who is getting high wages. 
The man with the high wages very often 
gets them because he is able to throw a 
successful bluff. I know of more than 
one man who is paid twice what he is 
worth. The peculiar thing about cne of 
them is that if you ask him a question 
about the work which he is supposed to 
be well posted in he will never admit that 
he does not know but will throw a bluff 
no matter how foolish his answers are. 
I believe he has been throwing this bluff 
so long that he has himself fooled into 
thinking he is an expert. 


New York. FE. A. DIxIe. 





Replying to Advertisements 


| read an article in the AMERICAN Ma- 
CHINIST regarding the above subject and 
have 


am glad this has come up. | 


answered several advertisements in the 
AMERICAN MACHINIST and 
from only two. With regard to inclos- 


ing a postage stamp, I was advised by 


have heard 


a business friend never to do so. I my- 
self have had charge of two different 
shops, and received a great many applica- 
tions by mail. Those without stamps re 
ceived my attention just as readily as 
those with. I would like to know if my 
friend is right or wrong about inclosing 
stamps. 
Vandergrift, Penn. J. A. ANDERSON, 


In a recent number of the AMERICAN 
MacHINist there was an editorial calling 


attention to the habit some advertisers 
have of not replying to letters from those 
seeking employment. From personal ex- 
perience I could give a number of firms 
that do this, even when a stamped ad- 
dressed envelop was sent for reply; and 
in some cases it has been even worse than 
that. 

Recently I had a letter from a large 
Southern firm. They were so urgent that 
they wanted to know how soon I could 
report if they wired me. Owing to a 
number of details I could not wire them, 
so sent a special delivery letter explaining 
that an early reply was wanted for I had 
another offer that must be accepted or 
rejected by a certain date. I then waited 
several days, losing time, and running 
chances of losing my place with the other 
people, and did not receive as much as a 
postal card in reply. 

Then there has been one case at least 
where the manufacturer has obtained help 
through misleading letters, in which he 
represented that through the cheapness of 
living, their offer was worth from 5 to 10 
cents an hour more than it would be where 
the employee was working. 

There doesn’t seem to be any fixed rule 
to go by, for sometimes some of the larg- 
est manufacturers show the least concern, 
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and again some of the small shops will be 
the most courteous. 

Doubtless both manufacturers and em- 
ployees are sometimes “taken in,” but I 
have secured some good positions through 
the AMERICAN Macuinist and I don’t be- 
lieve | ever stung anyone. To be sure, there 
have been times when one or both parties 
have been disappointed, but it was from 
lack of a complete understanding of con- 
ditions, and I believe very few workmen 
who have good, sound sense and a reason- 
able amount of practical experience in 
different 
although they make it go for a short time, 


shops will put up a bluff, for 


they will fall down sooner or later. 

If employers would state the exact con- 
ditions of shop, work and living, the pros- 
pective employee would be able to judge 
whether or not he could handle the work 
to advantage. 


Indianapolis, Ind. H. M. 





Noise and Friction 


We refer to your editorial “Noise and 
Friction,” page 674. 

Perhaps this editorial 
strongly to me, because I am not a me- 
of the fact 


that | have brought up this very question 


appeals very 


chanic, and because, in spite 


with practical men, I have found very 
few in sympathy with me. This may be 
because they were not much interested in 
our line. 

While we have felt that we were abso- 
lutely in the right, one very bright mechani- 
cal man even told me that I was crazy, 
because I claimed a heavier cut on a par- 
ticular make of shaper, where the power 
to the driving shaft was acknowledged the 
same, We realize that the shaper does 
not seem to hold the interest of the gen- 
eral run of mechanics that is manifested 
in other machine tools, yet the mere fact 
that it is not strictly mechanical in de- 
sign, in our opinion calls for more care 
in its construction. 

Our argument is about as follows: to 
get a point to start from, we are willing to 
admit that the belt contact is the same on 
ali back-geared crank shapers; in fact we 
are willing to concede any advantage here 
that others may wish to claim, except that 
the relation of our countershaft speeds to 
the gear ratio is such that we obtain cor- 
rect tool travel under all conditions. The 
driving power being the same, if one 
shaper will take a heavier cut than an- 
other, is it not evident that there is greater 
loss in the working parts of the weaker 
machine, which means more friction, and 
as we have always claimed, more wear and 
tcar somewhere? 

Another way to arrive at the same con- 
c'usion, in our opinion, is to take a mo 
tor-driven machine with a recording watt 
meter attached; take a given cut at a given 
conditions as similar 


speed, with near 


as possible, and the shaper that requires 
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the greater power to remove the same 
quantity of metal is certainly the least ef 
ficient. In shapers, as the overhang is 
considerable, the must be heavy 
enough to withstand the twisting strains 
without buckling, and while a heavy well 
much 


parts 


built machine might require as 
power when running idle as a very light 
one, there ought to be a great differenc« 
in favor of the heavier shaper when tak- 
ing a heavy cut; if not, the weight is a 
detriment. 

We wonder that there could be a differ- 
euce of opinion as to the truth of your 
editorial, but we find practical mechanics 
much like doctors, no two of them being 
of just the same opinion. Well, perhaps 
they will all agree that the main line in 
their shop should be straight; then why 
not all the little shafts, etc., in the various 
machines, as a multitude of small defects 
will surely equal a great one? There 
seems to be a feeling that heavy duty and 
accuracy do not go together, but it looks 
as if a heavy-duty machine tool must be 
rigid and well made to do heavy duty, and 
we believe these are the qualities that in- 
sure accuracy. 

We hope the day will come when ma- 
chine tools will have an efficiency rating; 
we hope the day will come when the ef 
ficiency rating is given greater considera- 
tion than price; we hope the day will come, 
and come soon, when real worth will be 
krown and appreciated; when a _ piano 
finish on the outside will not be considered 
more to be desired than the light-running 
qualities of, the under 
Veneering may be all right in the parlor, 
hut it has no place in the average machine 
shop. Why is it that practical machinists 
insist on a tool being plastered up so 


stress, 


machine 


that defects can be easily hidden, and that 
a bearing must be dug full of holes, as is 
done in hand when it either 
hurts a good bearing or covers up the de- 
We do not see why 


spotting, 


fects of a poor one? 
a machine-shop proprietor should object 
tc a flaw in a tool, provided it does not 
hurt the efficiency of the machine in pro- 
cucing work. We believe in proper 
cleanliness to avoid fire loss and for the 
sake of health, but in the average shop, 
where production is paramount, after a 
iew months’ use there is very little of the 
polish in evidence, and the real test is, 
is it as silent running and accurate as 
when first set up? If a machine tool has 
eenerous bearings, surrounded by sufficient 
metal, and the machine work is accurate, 
so the assemblers do not have to file and 
scrape excessively, durability must be the 
result, 


Cincinnati, O. A. M, WatTcHER. 





In a bulletin issued by the United States 
Geological Survey dealing with the utiliza- 
tion of fuel in locomotive practice it is 
stated that locomotives in service on the 
railroads of this country consume more 
than one-fifth of the total coal production 
of the United States. 
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Id be run as ef 


for the bene 


tool shou 
fective ly as possible, not only 
fit of 
broadly our industrial position among the 
nations of the To that end ef 
forts should be put forth to raise the gen 


Every machine 


the shop it is in but because it aids 


world 


eral productiveness of machine tools to the 


highest level possible Or, standardize 
such production, if you will, at the highest 
point that can be generally reached. 

One of the 
1 


know of tending in 


that we 


the 


most potent forces 


this direction is 
systematic publishing of valuable records 


of machine-tool performance 


Beginning of a Great School of 
Engineering 


Last June University receive 
$1,000,000 under the McKay bequest for the 
dev 4 School of 


Applied 


Harvard 


le pment of its Graduate 


Science. Hereafter this ndow 


ment will grow at the rate of approxi 
mately $200,000 per vear, intil at the ex 
piration of the last annuity the principal, 
$5,000,000, will be paid over. In all prob 


ability the total endowment will reach 


from $12,000,000 to $15,000,000 


What a magnificent sum for furthering 


engineering education! 

In preparing for the new work in ap 
plied science the university three years 
ago began to refuse admission to that cd 
partment; thus the old group of under 
graduate students studying for prof 


sional degrees has now practically disap 
peared. Hereafter, although continuous 
work with greater or less specializatio 
from the beginning of college will be 
maintained, professional degrees will be 
granted only in the Graduate School of 
\pplied Science 

The purpose of the instruction in the di 
vision of engineering, in civil, mechanica 
and electrical engineering, 1s thus set forth 
in the Official R. t f fla wd [ 

f “This instruction includes work 

f an introductor ture primarily for 
tudents of Harvard College s well 
professional instruction for students in tl 
Graduate School of Applied Scien ry 
main object of this inst tion is to tr 
men for the profe n of engineering, but 
! l f it is a luable preparation f 
t] ( who r¢ lo kl ry | vard CX tl 
positions in industrial enterprises of \ 
kind Without in vay attempting t 
analyze the course of instruction, or thi 


facilities, the outlook for a great sch 


engineering is bright indeed 


The question of shop work is vital i 
any engineering course, and as indicated 
in the register before us the provisions for 
it seem inadequat Four courses are 
listed: Chipping, filin ind fitti black 
smithi patternmaking and foundry 
practice lachine-shop practice Phes 
courses total 360 hours of summer work at 


Manual Tr: 
this ame 


ining School 


f shop 


Cambridge 


Compare unt < work with 


that in the course in mechanical engi 
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Worcester Polytechnic In- 

devoted to 
Or again 


neering of the 
stitute, where 1436 hours are 
he four years. 


half-time plan of the 


the shop during t 
compare it with th 
University of Cincinnati. 

When we consider this magnificent -be 
quest and the possibilities that it presents 
engineering, 


for developing a school of 


we cannot but regret that alumni senti 
ment prevented the Massachusetts Insti- 
tute of Technology from merging with 


engineering 
Many of 


the advantages urged for business consoli 


Harvard in creating one great 


institution in Greater Boston. 


dations would seem to apply with force to 


ich a combining, which, unfortunately we 


, , , 
elieve, did not take piace 





New Publications 


[HE PREVENTION OF INDUSTRIAI \ccl 
ENTS. By Frank E, Law, M. E. and 
William Newell, A. B. and M. E. Pub 


lished by the Fidelity and Casualty 


Company, New York. 


Price, 25 cents. 


his is a paper covered book of 190 


pages and contains 72 illustrations, dedi- 
cated to the policy holders of this com 
pany in the hope that it will be found 


iseful to them. It contains a large 
amount of useful information in re- 
gard to the prevention of accidents in va 
rious kinds of manufacturing and includes 
boilers, engines, elevators, together with 
wood- and metal-working machinery. This 


is one of the many indications of an 1n 
easing interest in the prevention of ac 
lents in all kin of industry, and we 
clieve that not « evi manufacturer 
but his foremen should read this book for 
the information and suggestions that it 
tains This is te be followed by other 
mphlets devoted te specific industries, 
1 we feel that the publishers should be 
nended for the work they are doing 
ng tl line 
lHe Supe Rvut Sy «6S. «J. Clark 62 
134x634-inch page 6 illustrations 
lechnical S ppl ( MANY Scranton 
Penn 
is preface the author, referring t 
books already published on the slide rule 
‘he instructions studied 
were not understood d that they were 
so difficult, meager, or ambiguous that the 
reader did not have the patience to study 
them until he had mastered the intricacies 
f the rul This is far too sweeping a 
ndemnatiot f existing books dealing 
with tl le rule for there re sev¢ ral 
excellent books of this character that are 
well known t engineers ii students. 
While this book vers the ordinary uses 
f e slide rule. its treatment in some 
vavs is t in keeping with other works. 
No illustrative settings of rules are 
show vet these are one of the most valu 


thle means that can be used to explain 


the subject The book is not indexed, 


neither has it a table of contents 
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Personals* 

Ernest W. Nicklin, mechanical engineer, 
with the Smith Engineering Company, De 
troit, Mich., has recently assumed a sim 
ilar position with the Detroit Brass Works 
of that city 

FE. W. Burgess, until recently a mechani 
cal engineer with the Whitlock Coil Pip« 
Company, Hartford, em 
ployed in the engineering department ot 
the Metzger Motor Car Company, Detroit, 
Mich 

Earle J 


the 


Conn., is now 


Banta, who has been connected 
Canal 
mechanical 


with Isthmian Commission in 


the capacity of engineer, at 
Culebra, has become chief engineer of the 
Cincinnati Equipment Company, Cincin 
nati, O. 


Walter IT 


chine designer 


Bitterlich, employed as a ma 
the Bresnahan Shox 
Machinery Mass., has 


accepted a position with the Hood Rubber 


with 
Company, Lynn, 
Company, Watertown, Mass., to act in the 
capacity of chief draftsman. 

Claude FE. Cox has recently become con- 
Wilcox Motor Car 
will 


nected with the H. E 


Company, Minneapolis, Minn., and 


and assistant manager. 


Mr. Cox was formerly employed by th 


Muncie, 


act as engineer 
Interstate Automobile Company, 
Ind., in a similar capacity 

John MelInnes, general superintendent 
f Bath Works, Bath, 


Me., is now in Scotland, his former hom 


of the Iron Limited, 


n a combined business and pleasure trip 
Mr. McInnes will 
establishments on the Clyde in the interest 


visit the ship-building 


of his firm, and is expected to return thi 
latter part of December. 
We have great 


ing an 


satisfaction in announce 


addition to our editorial force 


in the person of C. H. Logue, whose name 
readers as a con 
for 10 years 
D. Nuttall 


Company, of Pittsburg, rising successively 


is well known to our 


Mr. 


associated 


tributor. Logue has 


been with the R. 


through various positions from that of 


s . 
drattsman to mechanical 


superintendent 


A. S. M. E. Monthly Meeting 





lhe regular monthly of the American 


ociety of Mechanical Engine ers was held 
in the Engineering Societies building, New 
York City, on the 
Two 


vening of November 9 


read. 


was the subject of the 


papers were “Reinforced 


Concrete Beams” 
first, which was presented by Prof. Gaetan 
Lanza and L.S. Smith 


Institute of 


.of the Massachusetts 


nd 


Technology, and the se 


paper was by Prof. Walter Rautenstrauch, 
f Columbia University, on “The Design 
of Curved Machine Members Under Fe 
ceutric Load.” rhe 


h " ik s, 


scribed in these columns, formed a 


tests on the strength 


of crane which were recently de 


part 


of the author's investigations 


*Items for this column are solicited 
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_ ew Tools and Machine Shop Appliances 


— Showing New Ideas in Machine Shop Equipment That 
Make it Possible To Do Better Work at a Reduced Cost 


‘orks 
THE LATEST INFORMATION 
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turret revolves on a stem with ad 





























em 20-inch Universal Monitor Lathe «l@™ping stops are provided tor’ setting Phe 
it of —— : the holes in the turret in alinement with justment for wear and the locking bolt 
troit, This machine is designed for general he spindle The turret-carrving slide 1s* withdraws at tl eturn movement of the 
brass and similar work of heavy character provided with a pilot wheel for rapid top slide, m iking it semi-automatie 
cted and is designed to manufac e without spe movement and also with screw for he headstock s all-inclosed friction 
» in cial tools in a more economical way than ner adjustment. back gears, t friction is of the toggle 
» at is possible with an ordinary universal The pilot wheel with stem 1s vable t type esigned it the whol 
the monitor lathe. so as to be out of the way when th rew perating mx is! n be put in place 
cin [he turret carriage is provided with an feed ts used ry ed without taking out the spindle 
The spindle 1s pi ided with an automat 
- t lle wn below 
a : ull : ing bar has a 
ha ane - ei 
ber ° aes , 
\\ . | 1 a nuris 
th . ' 
1] ipped w 
on t ‘ ny tT ’ 
Lat eel 
will , : ! 
Per. 1. | ith 
th ) | ) 1k W 
' 
wing V's, has a 0 
f 600 pounds 
t ( Dre ( \I 
, ( ti. ) 
p ——_ —_ --——_ 
= Nine Spindle Milling Machine 
yndl lling d eX 
. WENTY-INCH FULL UNIVERSAL LATHI . lized mulling 
ce 
ne 
" tomatic l-geared fee simila that 
: ef an engine lathe with quick-change geat 
1 he x Phe coarsest feeds ire Ss, I 14 
I and 18 per inch, conforming with the stand- 
, ard pipe threads By means of a slip gear 
; these four feeds are multiplied by 4 and 
o can be used as turning and boring feeds 
making eight instantaneous changes. Othe 
feeds and pitche s can be easily tained | 
change gycars 
— Interp sed between the Ippe and wer 
, part of the turret carriage is a dou le 
dovetailed plate, to the lower sick of 
: which is a shoe swivel connected which 
, slides on the | f the taper at iment 
shown below th servoir of the bed 
1 he trame f tl ttachment s] ics on 
he iside rT he | ad 1 i cl I Ing olt 
] Ids it In posit | e whol rang 
| rent can be readily removed when not 1n 
se and no special provisions are cessar 
in the cons ctl f the bed B this 
arrangement, in dl tside, tap ind paaercn tcl, 






straight threads can be chased by the tur 


ret without the use of a tap or di 











The upper part of the 
tailed plate has a screw with ball crank 
id positive FIG. I. NINE-SPINDLE MILLING MACHINE 


for cross feeding 











operation, its special purpose being 
for automobile cylinder work. 

\ good general idea of the 
photograph, while in Fig. 2 


machine is 
by the 
shown a section of spindle boxes, quill, 


for one of the spindles. All spindles 


Head Casting 











hy F Ke seis Steel Quill i 
ae SS > <F Ss 
IN] eK =a 
— American Machinist, NF. 
FIG. 2. REAR VERTICAL SPINDLE IN SECTION 
AS APPLIED TO NINE-SPINDLI MILL- 
ING MACHINE 
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| Table lop ' 
pit 4 L 
<imerican Machinist, \1 
} } 1 OF Cl EF] | ED ON NINI 
IND MILLING MACHINI 
ve tl ame design, although differing 
ize. In Fig. 3 are shown the outline of 
ble top, location of gas-engine cylinder 

d the nine cutters in position for finish- 
ing the several surface The machine is 
e product of the Beaman & Smith Com- 


Providence, R. | 


A New Screw Machine Wire 


eed 


wire feed illustrated in the accom 
pany halftone is now being used on the 
rew machines manufactured by the F. 
Wells & Son Company, Greenfield, 
us form of feed was devised for the 
rpose of ( plishing in the move- 
t t e leve thre perati s of open- 
the chuck, moving the stock forward, 
| closin e chuck again in rapid man- 
When the two fingers marked DD 
e ad | to the certai ize of stock, 
will feed the bar the whole length, so 
t n it f f enin dog or 
her devi { he stock is obviated 1, 
principl 1 which this wire feed works 
that t! " ur work wit] cam 

l t1 t when lever ( ade I 


AME 


as to 


bri 


binding them on 


forward tl 


t is 


stock ha 


ment of lever ( 


a new hol 
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closer together, thus 
stock, 


le re quired distance. 


pulled fe 


them 
the 


1g 
and pulling it 
After the 


been rward a move- 


ypens the fingers ready for 


d, at the same time tightening 
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so that it resembles the milling file with 
the addition of a series of angular cuts 
across the curved teeth, as can be seen. 

This file is claimed to work equally well 
all kinds of material from steel to bone 


on 


or celluloid, without clogging, and that it 
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SED ON SCREW MACHINE 


in the spindle for 


work Another novel feature of this con 
truction is shown at disk B, which forms 
a guide f stock The “lazy tongs” 
construction shown is simply to give a 
longer range or feed to the stock 
The Boswell File 
\t first appea : ks very much 
like Iie Sp Wit W ] l wi ire ] I 
li aa r examin tion shows 
that the teeth are backed up by more metal 
ind pres nuch more substantial form 
f cutting t than in the old rasp. It 
will also | noted that the teeth are 














FIG. I. TEETH OF THE BOSWELL FILE 

















FILE ITSELF 





has no tendency to slide or work side 
wise, when only a portion of its surface 
is being used. It is manufactured by 
Thomas Boswell & Co., Sheffield, Eng 
land 
A Large Wheel Press 
lhe wheel pre l in the ( 


ss illustrated 
companying halftone is a recent product 
of the Machine 
Wis. 
This 


its disk 


Gardner Company, Beloit, 


company is now manufacturing 
grinder in a larger size than 


heretofore, accommodating disk wheels 30 


inches in diameter or under, and the wheel 
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“uts 


vell 
one 


t it 
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press here shown is an outgrowth of this 

advance in disk-grinder construction. 
The 30-inch steel. disk 

about 175 pounds, and as can be noted 


wheels weigh 


from the photograph, the press is equipped 
with a lifting attachment for convenience 
in handling. 





Motor Drive for Star Lathe 


A new type of motor drive has been 
brought out by the Seneca Falls Manu- 
facturing Company, Seneca Falls, N. Y., 
for their 9- and 11-inch “Star” lathes, as 
I] 


shown in the accompanying illustration, 


The advantage of this drive is _ its 


adaptability to the varying conditions in 
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to the right reverses; bringing the shift 
bar to the center position stops the lathe. 
The driving mechanism consists of fric- 
tion clutches and gears for reversing the 
motion, incased and running in an oil bath. 
The construction is simple and thus dis 
arrangement or damage is unlikely. The 


bearings are lubricated by oil rings. 





A Holder for Blueprint Paper 


The keeping of blueprint paper in good 
I I 


condition, especially in small drawing 


rooms, is very often an annoying problem 
The device shown is to take the place of 
the plain tube which necessitates taking 


the whole roll out every time a piece is 














MOTOR DRIVE FOR 


The drive 


has been designed to use any kind of 


the use of all kinds of motors. 


constant- or variable-speed motor, non-re- 
versible, preferably with a speed of 1000 
to 2000 revolutions per minute. Che 
motor may be easily attached and a pulley 
of proper size on the motor transmits power 
by belt to the countershaft pulley running 
constantly in one direction; a belt is also 
used from the cone on the countershaft to 
the cone on the head spindle. Means are 
provided for quickly tightening belts. 
Starting, stopping and reverse rotation 


of the lathe spindle is controlled by shift 


ing the bar placed horizontally above th« 
lathe within easy reach of the operator. 
Moving the shift bar to the left imparts 


forward motion to the lathe spindle, and 
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much greater clearance necessary for soft 





metal. The normal clearance, however, is 
continuously maintained for drills of vari- 
ous sizes without the necessity of adjust- 
ment on the part of the operator. The 
maker is Wilmarth & Morman Company, 
Grand Rapids, Mich. 





An Elliptical Chuck That Is 
Balanced 


This is a departure in an elliptical chuck 
and is equally useful either in spinning or 
for elliptical die work. One great advan 
tage in the former work is that it is well 
balanced even at high speed. Figs. 1 and 


how it equipped for most kinds of 


work, while Fig. 3 gives us an idea of 1 





; ” ; oe 
of the head and supports a sleeve which 
surrounds the spindle nose B and carries 
two gears, which are shown directly b 


e chuck. The outer 














o*« Ss ) f this sleeve ind 1s held 
stationary by being clamped 1n the brack 

Phe tii oC is free to move around the 

sleevi Soa I ry when m ved b the 

gear 1D, wl is in turn driven by ( 

crank handle, s in front of the | l 

stoc] This in turn moves the tv gears 

E ] 1 es n the screws GG 

t gh the bevel gears F / In this way 

the two small cross slides which control 

; the 1 C1 t of the outer portion of the 

chuck rrying the work, are moved in 

licht i dirt W! ae ee gr ee ifferent holders without interfering unison and give any free determined dif- 
, 1 +] ‘ ( Be | rs embody the ference between the two diameters of the 

, well | wn “New Yankee” construction ellipse within the capacity of the chuck. A 

1 uliat anol ( f the Vv. scale Ope rated b the crank handle and 

ittomatically locates each indicated in Tig. 1 shows exactly what 

a ll the rig for grind will be produced at any given setting, its 

imp end \ usual with this mak f drill limits being 3 inches in this case. 
‘ cl ce can be adjusted The operation is as follows: When the 


‘essary, providing for, first, lathe spindle turns the cross-arm H, which 

















‘t from beit k. at t] ll amount of clearance desirable is attached to it, also turns. The driving 
the thine for tl rage di for working in hard steel, and then the gears EE rotate with the cross-arm, 
‘ (; or ( l 
B V1 Ni ( 
1] y 
Drill Grinder 
ed the capacit 
ror of large drill 
] 
4 1 | nda 
“s 1 ; 
t grin drill 
1 
‘ { in () 
| t ¢ | q let 
; ; - .4 , 
i na I LCi \ 
( ACI { ( N 60 
drill \ fine-grad ery wheel is pro 
led for the small drills and will be 

















< at FIG. I, ELLIPTICAL CHUCK FOR DIE WORK FIG, 2, ARRANGED FOR SPINNING 








November 25, 1909. 


gunn. 








Sh ie OG i 


vrosnn it WwW eae | 
is AY Uj 
yA 5 
Ns 
; 











they drive the sl 


plate i = 


| turn a ¢ 
the crank p ( n 
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‘ wr? ) ) 1! 
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n ‘ a 
} 
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Radial Dnill and Tapping Machine 


novel teatures of the radi 


The 


and tapping machine illustrated herewit 
are embodied in the head in which 1 
spindle is driven by friction clutches, mal 
Ing it poss1bl t a r ID 

nd back them ut e\ vy ) 
dle while under strain. As the back ot 


are placed between these fricti 1 clutch 
and the spindle, it is only necessary for 
them to pull about one-fifth of the power 


required at the spindle. 
T he 

method of driving. 

mitted from the 


through shaft 1. 


drawing shows the gears and 
The 
column to the 


Bev l 


is trans 
head 


meshes 


power 


pinion B 
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lhe depth gage R and automatic stop 
for the spindle are departures from the 
i graduated 
and 
ached stationary on 
and pointer S$ 


1 


and clampe d in 


ition by a bolt working in a T-slot in 
pind leey With this arrange- 

( ro point being at the lower 

‘ f eraduated scale and in a fixed 
position, all that the operator s to do in 


preparing to drill or counter] 

iven depth is to bring the drill or coun- 
terbore down on the surface of the work, 
] en the binder on the tripping dog, set 


———— 
~ be 
a i ' 
\ ~ 
"eet a. a 
™~ 
~/ 
{ 
] 
R i 
\ 
| 
| . 
exe | 
| } —— \ 
| 
| 
| - - 
| 
j a 
Fie > ] } ( ‘ \ 
1 ¢ ' ] f ‘ \ll 
ai i re p 1.008, 
= 7 ” 
( ) Of O04 y pe ( | I 
. aie the + 4 
‘ 7 ] 4 7 
ine f er Te¢ 1 ft ) 
hie ) f t he NI le thy 1 
tT! ‘ Y ( + \ + ‘ < + ] W + 
tl f the head, all held in the upper 
t 
| i T { ‘ ] T ( ~ t] d , r 
‘ ] , thy 10] the wor nal \\ rr 
to t spindle. The worm g dri 
the spindle-rack pinion through a friction 
clutel ted by the « ck return lever 
V. The lever IV’ operates a saw-toot! 
~lea4 hj ; 1 
clutch whicl n he d gaged when it is 
ck re 1 te Se the h: id feed 
7 7 7 ° . . 
ead is gibbed, and is adjusted on 
t] I l ] ati I T ck nd T) tu- 
1 7 , 
we oa lIwheel. d « a ~ 


the cutting. These teeth are :ormed by 
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lever [ A speed box can be applied to 
this machine and a variety of tables can 


This 
| 


by the 


be furnished. All 
machine is 
Willi 
Ohio. 


gearing is inclosed. 


the latest type built 


im E. Gang Company, Cincinnati, 





Making Thread Cutting Tools 


By A. R. WHITE 


rte 
which 
much 


arouses as interest, in, and creates 


toolmakers, 


by, 


discussion, as 
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FIG. I, Multiple Point Tool or Chaser 
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production 
of circular screw-machine tools, that is, 


by the placing of the work, after roughing 


making forming tools for the 


out to approximate shape, in a special 
milling-machine vise, and passing the mill- 

he tool 
yunted in an arbor in the mill- 
the 


work 


ing-machine table under t master 


lich is mi 
spindle being 
fed to the tool 
micrometer collar on 


ing-machine spindle, 
stationary and the 
by the use of the 
the clevating screw spindle. 

the chaser is presented to the 
front at an 


1 


under 


In use 


work with the face inclined 


for clearance, and in the case ' 


angle, 


consideration the clearance angle is such 








| eee 











FIG, 2. 








7 Y - x - — - ° —_ 
< ——f pitch- oe © afl | 
cot 28 1.84177 
H = = 920885 
H 
6 
aa i, tan 28 30 = .1534808 x $296 = .0833339 
rl 
r =~ radius =a x cot 30 45 —.0833339 x 1.68085 =— .14007 
I, H '€, x ) 61 American Machinist, N.Y. 


FIG. 3. DIAGRAM OF WHITWORTH 


the producti f threaded parts within 
( rcial limits of error. 

[This s t has be cont ib ted to 
nd ly | lled by many writers in the 
technic ss, but perhaps an explanation 

t efficient thread-cutting tool 
was desi 1 and operated may be of in- 
terest to readers 

Fig. 1 shows the multiple-point tool or 
chaser, havit ga serrat 1 back and being 
held by the beveled side, while on the 
front face are formed the teeth which do 


e master tool 


forming 


Fig. 2; 


shown in which is made with the 
createst care and th r ugl lv te sted before 
being used. Tt is used in much the same 
nanner as the master tools are used in 


THRE 


and as the depth of the 


AD—M ASTER TOOL ( 


ALCULATIONS 


that the sides of the tool for a 55-deg 


thread will make an included angle of 57 


Whitworth 
the thread I 
lata for is an 8-pitch 
threads of angle 
the 


the 55-degree 
thread, I 
have compiled « 
Whitworth, though 


he computed it: 
one given. 


S ecause 


any 
can 
the 
Referring to the 
is figured for a thread of 1-inch pitch 
Whitworth 


1 
seen that: 


same manner as 


diagram, Fig. 3, which 
ind 
of 57 degrees, with 


top and bottom, 


a 


an angle 
it will be 


28° 2% 


a 
4 





= 0.920855 

> 

Whitworth thread 
is equal to 4/0 of the higl f 


ight of a triangle 


with a 
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ss H The South Dayton (N. Y.) Canning Com- rhe International Silver Compan has 
ction H, = /{] — ‘ xX 2 J = 0.613925. pany will install a new boiler awarded contract for an addition to its plant 
tanec » in th ‘ 


i 
A 7 
it 1s - ‘ — : it Wallineft i, Conn 
s ‘ TY 1; 1 , rhe Orr Felt and Blanket Company, Piqua, 
hin Che aistance @ in the dalagral 1s , , ' = 
rning Ohio, is erecting a new factory The SS ndard Connecting Rod ¢{ mpan 











r¢ Cl 7 " ‘ ’ 
H Hoyt Electrical Instrument Company, Pen aes Paar ae 
mil > . » wer . . }’ 
mill- a= - x tan. 28 deg. 30 min acook, N. H., is lilding garage : gol 
tool 6 It is reported the Buckey Foundry ( 
, ’ 7 The Foster B | N ( iny, Clev ‘ f it p 
mill. 0.083333 and 
nill Jv , land, Ohio, will d \ i y at yp Washin I 
ino 7 radius of top and ! t 
eee. F . ? Ar & « 3s ft ‘ . ] ne 
¢ : f ) y > mi O. 1.4007 The Stonington (Conn Velvet Mill Com eX vorking 
tool == @ Col 30 aeg 15 ll 14 y : m ; ~ ‘ plant 1] ( Mir f 
‘ry - ’ ‘ erect be i l 
r on T] 1 tor read of 8 pitc ( ures tul I p s and s 
11 Ihe Alu ! ( \ t 
Will be The Rea Pent Railway is 1 
extend its plant in Niag I B, . 3 
the Il oO J20885 O.TI5110 z ns I fa me 
t an al 0.012025 P 0.070740 The Milwaukee (W Vac me rool Company epairing S ste 
= ' — : is considering the erection of a new plant. re ,) Gene —— 
nd 0.053333 / 0.010410 : . . Ollie ‘ N ; one Compa 
‘ 0.14007 P 0.017508 I kson & §S I t ste x. ¥ wil - . ‘ ) pia 
¢ vy} hus seel hat t c t a i 1 n 
It will t is be lage . \ Manu ing 
cedure wil ee req ired, wh er the ft The Wilson Opt “ Reading, Penn ] mn I M ~ lit 1m e sh 
‘ Wi ere arg dd I nt 
is for Whitwor1 V or U.S rea ( i a 
as the master tools , Ss ] I rhe Cattaraugus ¢ y ¢ pany, Little I Supe Ia r ’ S| 
| isl ing ind pre serve | W 1 esp ( \ . N 4 7 . { \ \ t { @m) loc uw"? NII , 
their life is g and the cost of making The 1 M ( Minneapolis, 
creatl offset | the 1 Its obtains Mini ) la $250.06 yower plar I ] R lw 
> . on ; ; I I] Ind \ ! 
production, especially « work w ‘ 1 & I \ n, Wis ‘ 90 een.aen 
( p i larg q ntities ( ‘ s an x ; 
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2 athe or a eclal 1 cnin ( 1¢ 
es F ] y, Newark, N \ ! din 
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I N. ¥ eX 
hi P | ] No j j : ‘ 
3 . . i I 
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N a G rrades , N. 1 ts § 
\ ( N _ oo l 1 I ] RB Sig NI ] ( 
nd » ~ ti \ S ‘ n 
r ncinnat 0 The 8 I ‘ ( ‘ ri ; 
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Che Allegheny Steel Company, of Tarentum, 


Penn., is preparing to spend $1,000,000 on im 
provements to plants at Tarentum and Brack 
enridge 


The sawmill of the John R. Davis Lumbet! 


Company, at Phillips, Wis., destroyed by fire 
recently, will be rebuilt Loss was about 


S150 000 


Plans have been completed for the new wire 
plant of the Americal Steel and Wire Company, 
near Ensley Ala This is to cost about 
83 000 000 
Garage Company, Granite and 
l’acifie street Va a. C h 
a garage and will install a complete new ma 


S opened 





chine shop 
H. C. Reese Company, Jersey City, N. J., 


lace-curtain refinishers, will erect an addition 


to its plant. Will also install new boilers 
and engines 
Manufacturing Company, Chi- 


ing elevating, « nveving 


The Weller 
ago, Ill., manufact 
nd power transmisston machinery 
new plant 
The McClintie-Marshall Construction Com 
pany, of Pittsburg, el 
iral steel plant at Indiana Ilarbo 


rect 1 Strue 


enn Ww! 


¢ STOO 


fhe Buffalo-Pitts Company, 


ly lit threshing machinery ha ] site 
te SY Paul Minn... on which aos }00.000 
factory will be erected 


rhe Russell & Erwin Manufacturing Com 
pany New Britain, Conn., hardy 
turer, is considering the erection of a nD 
factory building. 


The Pratt & Whitney Company Ilartford 


(onl has awarded « i ‘ 

two additional buildings, my . 

iall tool department. 

I W. Hl. Zimmer, Moscow, Russia. w yuld 
like cat ) and quotations on apy ! 
rewe s ap-work equipment, good fol 
railways, tramways and factories 


Jersey Dry Dock and Transporta 
i ipany, Elizabeth, N. J., is 
addition which will inelude machine shop 
ksmith shop, plate and angle mill 


he Kansas City (Mo.) Steel Seraper Com 


pears “ establis! a plant tor tlie manuiac 
re of teel scrapers, sieel and wood wheel 
rrow et Address is Heist building 


rhe Merchants Despatch 





( pany, East Rochester, N. wi 
its plant and manufacture steel underfran 
its iron cat ind others it may build 


rhe Western Marviand Railroad I 


Seve ! addition to shops at I! ers wh 
Md.. ineluding machine shop and icksmitl 
hop II Rt I’ratt Baltimore is. chiet 
‘ ines 


rhe Tuttle & Bailey Manufact ! Com 
pany, Buoffale , recently incor? ted. I 
pre ng to ere 1 plant at Bridgel Ont 
1 1 } tit nel ‘ it 

! ipparatus 


formerly witl 


Electric and Manufacturing ¢ \ 
Pittsbur has organized the M Products 
( mpanv, Det it Mich for the nutacture 


of automobile parts 


Company, Port Huron 





Mic! has let contract for two new buildings 
which will inelude foundry, furnace and e 
reom, also metal ro rhe company manu 
factures bras istings, et 


It is reported the Maxwell-Briscoe Com- 
peny is to erect a plant in Detroit, Mich., for 
the manufacture of automobiles This will 


be plant No 5 the eompany 
in Tarrytown, N. \¥ 
in Rhode Island. 


having plants 
Newcastle, Ind., and two 
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The Navy Department, Bureau of Supplies 
and Accounts, Washington, D. C., will open 
Magnesia pipe 
rolled 


(s¢ hedule 


the following bids: Nov. 23 
1919), 


plates 


bronze, 
1917), 


(schedult 


covering (schedule 


rolled = zine boiler 
machinery steel, tool steel Class ¢ 
1911), 


ivets. bolts, emery 


brass and iron machine screws, iron 
115), 


unions 


wheels (schedule 


pape fittings, copper tubing, brass 
check and globe valves (schedule 1918): De« 


7 Steel bolts and nuts (schedule 1921), gage 





“lass fittings, copper tubing (schedule 192: 
brass tubing (schedule 1922) 

The Navy Department 
and Accounts, Washington, D. C., will open 
the following bids: November 30—Automatic 
gear cutter, boring and drilling machine, plate 


Bureau of Supplies 


ending machine (schedule 1930), flat turret 
lathe (schedule 1929), slotting machine 
(schedule 1982), bolts and nuts (schedule 
1950). drill sets, brass wood screws (sched 
ule 1946); December 7—-Saw bench, tripping 
table, power mortising machine, sand-papering 
machine, universal trimmer (schedule 1963), 
turret boring and turning machine 
1965), horizontal boring. drilling 
nd milling machine (schedule 1962). motor 


19G2), 


vertical 
(schedule 


driven planing machine (schedule 


56-inch motor-driven automatic bevel gear 





planer (schedule 1964): December 14-—- Iu 
plex and differential blocks, I-beam trolleys 
(schedule 1958) tube cleaners (schedule 
Go), twist drills hvdraulie jacks, vises 
edule IQS Decem be 21 Surface 
grinder (schedule 1954 
New Incorporations 
Rockford Superi: Furniture Company 
Rockford, Tl Capital $100,000 Inco! 


rators, A. W. Mann, IP. O. Ugarph, Robert 


Delaware Garage Company, Wilmington 


Del Manufacture, repair and store autome 


les Capital, S100 0000 
Ilanley Motor Car Company, Kitt Me 
Motors, engines, et Capital, $125,000 In 


rporators, A. Il. Peavey, G. E. Burnham 


National Equipment Company, Boston, Mass 


Manufacture machinery, tools, et Capital, 
$2,000,000. W. M. Lowney, Mansfield, presi- 
dent 

Calumet Brass Found Chicago, Ill inu- 
facture castings, fittings, ete Capita S10.000 


Sta Motor Car Co pa Indiar ipolis, Ind 
Manufacture utomobiles Capita § 100.000 
Incorporators, G. G. Sha J. W. Beraue 5. J 
Sommer et 

Forsberg-Carlson Manufacturing Company, 
Chicago, Ill Manufacture machinery Capital, 


850.000 Incorporators, C. A. 


Carlson, F. B. Roos. 


Forsberg, O. B. 
Kittel-Wessel Company, Jersey City, N. J 
Manufacture buttons, hat pins, j 
Capital, $25,000. Incorporators, P. B 
I. Woehl, J. Wendt 


ewelry, ete 
Kittel, 


Automobile 
Manufacture 
Incorporators, E. J. 


Standard 
W Va 
$25 000 
Row, C. E 

Central 
Manufacture 


Capita! 


Company, Wheeling, 
automobiles. Capital, 
secker, G Ww. 
Morris, et« 
Machine Works, Camden x J 
automobiles, ete 
Incorporators, F. Apgar. 
Dunn 


machinery, 
$100,000, 
{ Beney J C 
Brook- 

Capi- 
Collins, 


Monarch Automatic Machine Company, 
lyn, N. ¥ Manufacture machinery, etc. 
tal, $150,000 ncorporators, W. J. 
D. H. Crown, W. Brady 
Wrench Company, Chicago, Tl. 
automatic wrenches, tools, etc. 


Incorporators, W. D. haParle, 


Automatic 
Manufacture 
Capital, $50,000 





J. R. Kahn, Elias Mayer. 
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Non-Rust Metal Company, Wilmington, Del., 
Capital 


Robin- 


Manufacture metal or wood specialties 
$200,000. Incorporators, T. 


son, J. Elze, Beaver Falls. 


Jasper, F. 


Frank A. Maron Company, New York. Manu- 
mouldings, etc. 


Maron, 


fasture cases, boxes, cabinets, 
Capital $100,000 Incorporators, F. A. 
F. L. Sheip, J. P. Broomell 

The Thomson Filter Company, New York 
Manufacture water filters, et Capital, 
$100,000. Incorporators, F. Hl. Waggoner, 
F. F. Craft, R. G. Davey. 





Automobile 
pany, New York Machine shop, repair vehicles, 
ett Capital, $300,000. 
sett, F. L. C. 

The Duplex Vacuum Engine Company, Chi 


cago, Ill l 


Repair and Construction Com- 


Incorporators, M. Ro- 
Keating, J. Palmer. 


devices 


Incorporators, L. Kessler, 


Manufacture mechanical 
Capital, $50,000 
J. Reckinger, A. I. 

Winters 
Manufacture automobiles Capital, 
Incorporators, R. Winters, Dunmore, Pen 
A. Adair, J. R. Wilson, Scranton, Penn. 


Luessen! 


Automobile Company, Dover, Del., 


$25,000 


American 
Company, St. Louis, Mo 
vators, et¢ Capital, 
John T. Burke, Wm. A. Kranss 


Electric Machin ind Elevatoi 
Manufacture ele 


S10.000 Incorporators, 


Motor Parts Company, West Orang XN. J 
Manufacture motors, engines, machines, et 


$125,000, 


s ent, Ge M. Judd, I IT. Tre ws 

Seaboard Structural Worl Jerse ( 
N.J., Construct bridges, trestles, et Capital, 
$400,000 ncorporators, | ( s E-ngle- 
wood; C. schilege S. Le Jerse ( 

United Boile Heatir ind Fo Co D ” 
Hammond, Ind Manufacture heating and power 
apparatus Capital, $20,006 It orporators, 


Otto Knoezer, ¢ H. Cass, Walter W amis, et 
Greyhound Motor Works, Bufl N Y 
Manufacture vehicles, motors, engines, ai 
planes, ete. Capital, $100,000, Incorporators 
F. 4 Fox, W. C. Overman, J. W. Var 
Empire Automobile League New York 
Manufacture cars, carriages, wagons, boats, 
S50 .000 Ines 


Rosenberg, S. J. 


Capital, 
Manchester, J. 


machines, ete 


ators, J. T. 


I:merson-Brantingham Imp! 
Rockford, Ill Manufacture i 


Capital, S50.000 





uplements and 
Incorporators, 


R Emerson, ¢ S. TGrantingham, E. P. 


Spaulding Manufacturing Company, VTort- 
lard, Me Furniture and woode1 articles. 


Melrose, 
Meakee, Portland, 


Capital, S200,000 C. Hf. Gilmore, 


O. K. Clutch and Machinery Company, Cam- 
Manufacturing clutches, tools, ime 
plements and = machinery Capital, $50,000. 
Incorporators, i Ruppel, H. Druse el, J A. 
MacPeak. 


Garbutt Machine and Fo 
Ogdensburg, N. ¥ 
engineers and machinists 
Incorporators, M. A. Jameson, M. E 
W. TD. Ingram 

The Only Car Company, Echo, N. Y. Manu- 
facture automobiles, engines, aéroplanes, ete. 
Capital, $300,000. Incorporators, R. E. Lober, 
ort Jefferson, N. Y J. D. Castlow, Roy 
Fishel, New York 

The Ironwork Company, Jersey City, N. J. 
Manufacture iron work and machinery Cap 
ital, $125,000 Incorporators, Boyd MacLean, 
J. H. Palmer, Chas. Young, 1 
street, Jersey City 


indry Company, 


Mechanical and electrical 
Capital, $10,000, 


Gray, 


Montgomery 


Underwood Computing Machine Company, 
New York. Manufacture computing machines, 
ete. Capital, $700,000. Incorporators, H. G. 
Teele, Brooklyn. F. E. Anderson, Freehold, 
N. J. W. Wright, New York. 
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Acme Gas and Electric Fixture Company, 
New York. Manufacture gas and electric fx 
tures, gas chandeliers, etc. Capital, 330,000 


Incorporators, 8. Wallach, 8. H. Shiminsky, New 


York; H L. Adelman, Brooklyn. 

‘more Motor Car Company, New 
Manufacture 
Capital, $20,000 
Jr.. Bronxville; C. J 
Fifty-seventh street, New 
Manufacturing Company, 112 


York 
machines, et 
Post 
West 


motors, engines, 
Incorporators, Geo. W 
Post, Jr., 151 


York, et 


Chuck 


Jarvis 
Broad street, Lynn, Mass Manufacture daraw- 
in chucks, small automatic and spec ial machinery 


press tools for sheet metal A 
president; J. A. Jarvis, secretary a! i general 
manager. 

The Balston Manut ring Comp New 
York Manufacture typewriting d word 
and phrase-writing machines, Capita, © O00 
000. Incorporators, Robert lL. Joh ‘ 
S. A. Nicholas, New York, © F. Balston 
3rdoklyn, N. ¥ 

Interchangeable Gea Compan Ne 
N. J Manufacture t hang mad 
gears Capital, $125,000 It i 
‘ranklin Sparr, 9 W en street, Ne 
A. (. Kellogg, 619 East Sev t] 
Brooklyn, N. ¥ et 

New Catalogs 

Gardne \I ‘ | WV 
Cir s} y ling ‘ . 
engine | 

s. « Bliss M ne ¢ I \ 
dence, R. 1. ¢ iting and des 


milling mac! 

IIermance Machine ant 
Penn Catalog ‘ 
lilustrated, 64 pages, 6X) nches, pape 

S W. Card Manufacturing Compan) 
field, Mass Cat | ns 
Illustrated, 10 page {x7 inches, pap 


Rockwell ¢ 


tuck Ii I ( g f I R 
matic tapping chucks Illustrated, S'2x6 
inches. 

The Electric Cont ‘ and Man n 
Company. Cleveland, © Cat Q 
ing magnets I st ted 62 prea oxo 


inches, 
F. A 


paper. 


Errington, 39 © 


York. ¢ g and cil s of opening 
tapping chuck, friction screw driver, stud 
nut setter, et 


The Owen Machine Tool Company, %] ring 
field. Ohio Catalog C describing ni 
plain 

trated, 62 pages, 6x9 inches, pape! 
HW. W. Caldwell & Son Co., Chicago, Ill 
Catalog No. 34, describing elevating, convey 
! machinery Il 


and duplex milling machines I 


iftting 


ing and power transmi 
lustrated, S48 pages, 6x9 inches, cloth 
Manufacturing C 


The Cutler-Tlammer 
Mi! waukee \\ I 
7 7 . ] 


} 
controlied speed eg 


pany, cle 


and describing press 


7 il f 


ulator for boiler feed pumps, gas-pressure 
systems, etc. 

Rn. F. Sturtevant Company Iivde 
Mass 


}y! 


describing far 


Catalog N 165 


ll 


owers, dust collectors, Tuel econon ers 


gines, motors, turbines, et Illustrated, 56 
pages, 4x9 inches, paper. 
Farrel 
Company Waterbury, 
catalog of rivet, bolt and nut 


cartridge machinery, drop presses, drop ham- 


Foundry and Ma- 
Conn. General 
machinery, 


The Waterbury 
chine 
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mers, hydraulic machinery lathes, et il MASSACHUSETTS 
lustrated, 206 pages, 6x inches, cloth. Foreman toolmake at present emp ed 
. ‘ : ' desires chang tox S72, AMER. MACHINIS1 
Diamond Machine Company lrovidence, : : 
> rechnical graduat experienced on genera 
R I Catalog I) describing grinding and machinery and automobile design, wants a 
polishing machinery, inci iding heavy face chang Box 919, AMERICAN MACHINIST 
grinders, lathe grinding attachments and cen | 
ter grinders, disk and emery ring grinders Wanted——VDosit machinery sa in 
Illustrated, 216 pages, 6x inches, pape! inspect your n (32 with shop 
: nd t x hod t sa ry to 
irt Ll} 11 \ \ Macu Si 
. Positior ca enuinet rie eal 
Want Advertisements s2"ytiinn" ears as general for 
mii chine s , te nical ed ition i 
present Vv ( n ted Box Plz MEA‘ 
Rate 25 cents pr cach ; pi nt W I \ I 
ibout sir words mal a Vo adre Salesr I Ni ne ft egleeman as sal 
wents abbre ated (' , should te . if I ! ‘ ng x +) n 
yeach us not if {} i fe ‘ i { ! | t ds y ine tools 
eck’s issue | crs a "e te ‘ ‘ . ’ } " 
1 he fe ‘ le ipp ifs 7 ] oe | 
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Caliper catalog ‘ I’a , . 
sy nted ‘ ‘ 
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MacCordy Mfz. ¢ \ | = ¥ . - 
Arthur ¢ Masor l gy engi! testing 
t 1 worth _d g Spe i ! nine 
ck yped oT (‘al Ss New Y ‘ | American 
Metal sp ties da Addres E. V. 
dies ds ; \ \ 
d vi y M ( " I | 
Special machin ed: { | | 
ne ad nes }) ‘ I ‘ l ‘ \ 
ners I Eng s ( 1 Xx} M n (Chil 
lort il nb ling. ¢ ig I “I ! ‘ is had 
Machinery t ! i ‘ n I ak vibe on- 
‘ners, patt makers d d - t ma 
handle work tf ht » ft is ¢ rhe r . eng ‘ el Ad 
livdrostatic Machinery Co., Rochester, N.Y. ° I. kK. W ‘ No MACHINIST 
Wanted—-Purchaser for No. 2 Farwell mil ' 
ns machir {; nt I I I ! nd M hine 
‘ eholt ool grinds ’ ‘ . nal t \ nt r oe) | ien- 
x ) I NIS a ' nt fant sy tendent 


n A-1 condition 


] ters havi S | ] ( 
Britain, ! I i" Works ! tendent 
d agencl 1 erns 
Apply Box 189, A Macu 2 ss 
Castings patt y } } ew 1 x t 1 S earn 
I eal ty _ \ Lox m4 \ MAcH.,. 
ne shops : ‘ sy! + 
we would like to take on a few good cont F h shop. fore 
uilding 1 nes re ring t nad ! } j ’ methods at 
nd machine w Wm. FE. Hill & Co... Ka ! ’ 1 reference ve (3) 
mazo Mich Box 914, A oM ' : 
Your patent attorney s] 1d he a mechani Chief drafts . , ‘ Rx em- 
eal expert ecaunse the Pater on \ ploy rt ‘ , offer- 
me thie t I t 1 7 n as 
the A. S. M. I ind A. I. I I ma nve! ck ! Rox 
tion for moderate es te and free pini th \ \ 


Edward P. Thompson, M. | seer gEOSANR 
McGill Building, Washington, IT. ¢ ' : 


('Jaee f } / ; 
Sere Help Wanted 
. . > 
= , eip ante 
Position s int lent general ‘ Classificat ates present address of 
in now enga a pract 7 nd exe tive advertise t} elae 
experience ; good re i mechanic, thoroug! ‘ ECTICUT 
ONT ence in dert } methods f ranid 
. . Wanted Experienced mechanical draft 
production Box 925, AMERICAN MA ; ; : . . 
; = fACHINIS1 men for det work, in a concern manufac 
INDIANA turing general 1 ng mill and hydraulic 


machinery state age, experience and salary 
expected Box 796, AMERICAN MACHINIST 
Wanted— In every mac hine trade center a 


Wanted—Position as shop manager or spe- 
cial machine t past ten 
years have manufactured and sold turret 
lathes, boring mills and special tools and fix- live man, with trade a inintance, to sell a 
tures for reducing cost: I wish to change hich-class and money-saving tool already 
from present position about January 1 next widely used and advertised: give ize expert 
A. S. M. E., No. 2967, Box 903, AMER. Macu ence and references Box S888, AMER. Mac " 


man: for 
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Salesman wanted, having had experience in screw machine hands; state age, experience, Applications wanted from erectors. on 
selling to the mill supply and hardware trade, customary wages and references. Buick Moter pumps, compressors, etc. ; also from planer 
also manufacturers to represent us in our Company, Flint, Mich. hands: boring mills and big radial opera 
chain block department: give experience and Draftsman Wanted—One A-1 layout man, tors for heavy work; state wages expected, 
references. Box 866, AMERICAN MACHINIST. — ¢o niliar ith curre ‘ractice in automobile Past experience and names of past employers. 

amiliar with current practk n % ¥. xX AMERICAN MACHINIST 
DELAWARE design: a thoroughly reliable and accurate > Se any Se ae onal 
ee wan is required and one who can turn out Wanted—Draftsman capable of overseeing 

Wanted—A man who is thoroughly familiar work in reasonable time; to such a man a_ detail work of about four men on small work ; 
with ease hardening and blueing; we have a good salary will be paid and opportunity of must be able to get quantity of work out 
good position for the right man in one of the’ fered for advancement; we have openings and have it right from shopman’s standpoint. 
finest firearms factories in the country. In re also for a careful checker and two detailers Apply, giving full particulars of past experi 
ply. give age, experience and salary expected. gnd two experienced tool and jig designers ; ence and salary expected to Box S79, Am. M. 
Lox S99, AMERICAN MACHINIST. only first-class men with mechanical experi- Production expert for large shop manufac 

ILLINOIS ence wanted Reliance Motor Truck Co, turing compressors and other heavy and med 
Owosso, Mich. ium machinery; must be competent to devise 

Wanted—A working foreman to take charge MISSOURI economical method of machining and under 
of cutter department, we have a permanent Wanted—Experienced machine tool sales stand cutting tools thoroughly ; applications 
position for one who is thoroughly conve man for Missouri, Kansas and Texas. W. R. considered only from those having experience 
sent with the manufacture of milling cut nee Machinery Co “St. Louis. Mo , and record in such work. A. B. C.. AM. Ma 

4 + | ped t Ss _— . sovteta 4 ae : , ‘: tt 
Se Se acreage ai Wanted—tTraveling salesman for St. Louis Wanted First-class machinists, lathe, 

Wanted—Diemaker for pressed steel work ; territory ; experienced in selling machinists’ planer, brass molders, drill press, screw ma 
must be thoroughly acquainted with construc - lies ‘ wr R. Colcord Machinery Co.. @t chine, boring and milling machine operators, 
tion of dies for drawing, piercing and form Pa slo - wh. ane : ” ‘ die sinkers and patternmakers who are seek 
ing: give experience, state wages; steady em Bik eg : : : ing positions or desirous of improving on those 
ployment for right man. Box 893, Am. Ma. Wanted—A-1 operator for I otter & John which they have, to register their names and 

ston semi-automatic machine; one who can addresses with the free Employment Depart 


Wanted—Diemakers: high-grade men _ for 


small accurate work: toolmakers for gage, jig make his own repairs; answer, giving exper! ment of the National Metal Trades Associa- 


and fixture work; milling-machine operators {UCe and wages expected to Wagner Electric tion. Address Commissioner's Office, 605 New 
for tool-room work: automatic screw-machine “£8. Co., St Louis, Mo. England Building, Cleveland, O. 





operators for Brown & Sharpe and other au NEW JERSEY PENNSYLVANIA 

tomatic screw machines; on this line of work Wanted—Four experienced draftsmen on Help Wanted—Designer and draftsmen on 
we pay competent men 39 cents per hour; gas engines: state experience, reference and general machinery; first-class designer, cap 
added premiums will make this rate average 2yjapy expected. Box B, AMER. MACHINIST. able of taking charge of work: also one 
i2 cents per hour; hag eg _ — y Wanted ick aie  simebiaiiate hatien draftsman wanted. Box 890, AMER. MAcn. 
Company, Chicago good wages and steady work for right parties. ator, one who is familiar with working in re 
’ Trenton Engine Company, Trenton, N. J. pair shop and qualified to take foremanship. 
MASSACHUSETTS NEW YORI In reply, state age, reference and wages ex 

Wanted—First-class draftsmen. Apply Su ‘ih . pected. Box 913, AMERICAN MACHINIST. 
pervisor of Drafting Room, General Electric Good header men wanted for night work ; Wanted—Large engine shop wants progres 
Co.. Vittstield, Mass good pay, steady job sox 18, AM. MAcH, sive head foreman to increase production: 
Wanted—Severa union diemakers § accus Wanted—Superintendent for general ma- excellent opportunity ; position steady; must 
tomed to accurate work: union shop; 54 chine shop and foundry; salary $2000; state be an aggressive hustler with experience: give 
hours a week, first-class wages t first-class age, experience and former employment. Box references. Address Box 910, AMER. Macu 
workmen Triumph Voting Machine = Co., No. 4A3, AMERICAN MACHINIS1 Superintendent—Qualified to take entire 
littstield, Mass Wanted—Machine shop foreman for shop charge of plant manufacturing brass and iron 
Wanted—A_ practical mechanic to take employing about fifty men; jobbing shop on valves, fittings and steam specialties from 
charge of tool and repair department in ma heavy work: state experience, age and salary foundry to finished article; also familiar with 
chine shop: one with executive ability and wanted. Box SS7, AMERICAN MACHINIST. high-pressure piping installations: give ret 
practical tool experience on gear cutters pre Wanted—wWestern sales representative for erences and full details regarding mechanical 
ferred Boston Gear Works, Norfolk Downs, well established eastern company manutactur and executive experience ; good position for 
Mass ing steam boilers, water pipe in all sizes; also high-grade man; communications strictly con 


Wanted—A practical pump man; one who eLgineering work. Box No. 3A5, AMER. MACH. lidential. Box 917, AMERICAN MACHINIS1 








can design, estimate power, efficiency and Wanted—-Planer hands, lathe hands and WISCONSIN 
cost and superintend construction ; would pre all-round machinists; steady job; no strike; Draftsman Wanted—About thirty years old 
man who has had experience in steam state experience and wages wanted Address having had experience on paper’ machines: 
engine and electrical work in connection there VW B. Peirce, 169 Vandervoort St.. North none others need apply: send references, very 
with ~~ ita ace, gp and Tonawanda, N. Y. full particulars as to experience and lowest 
references “Pump, AMERICAN ACHINIST. ‘ . . = salar ‘“equire fox S53 R ' 
W: |. ws - ie ee Wanted—A mechanical draftsman about 30 “#8ry req lired. Box 853, AMER. MACHINIS1 
Ne ee reneral manager's assistant In an years old, married; familiar with mill work ; 
established trade, from 50 to 40° years old; Steady job for right man: town of 6000 in 
up-to-date general mechanical and business New York State. having first-class schools. 
ability on estimating, cost accounting, etc.; pox S86. AMERICAN MACHINIST 
one with shop experience preferred; executive = an : 
ability, quick and energetic Applications in OHIO or a e 
writing only, stating terms, and with refer Wanted—First-class machinists: no labor 
ences Boston Gear Works, Norfolk Downs, troubles. The Heisler Co., St. Marys, O For Sale—One small dynamo for electré 
Mass Wanted—One Gisholt, one boring mill, one plating work. Speakman Supply and Pipe Co., 
Wanted—Electrical draftsmen and mechan lathe man: increasing force. Box 920, Am. M. Riverview Works, Wilmington, Del. 
ical draftsmen; pay from $5.60 to $5.04 per A gas-engine salesman: mechanical engineer For Sale—One factory or storage building 
diem ; a_competitive examination will be held to take charge of office. Box 896, AM. Macu. 215’x64’ heavy frame construction two stories 





at the Navy Yard, Boston, Mass., November 
30, 1909, for the purpose of establishing an 
eligible register of electrical draftsmen and 


high with ell 130’x30’; cost $16,000; also one 
steel stack, 100’ high and 4’ diameter; build 
ing two years old; located on railroad siding : 


Machinists wanted on machine tools and 
erecting floor: no labor troubles Lima Loco 
motive and Machine Co., Lima, Ohio. 


mechanical draftsmen. For application and : : . : Will sell cheap. Send for blueprints and pho 
further information address, “Commandant, Wanted—Experienced draftsman for de tographs. Box 922, AMERICAN MACHINIST 
Navy Yard, Boston, Mass.’ signing and detailing on sheet-metal working For Sal Lai , verf y re chi 
; ape cage Ares er? iscare ‘ol - “or Sale arge, powerful screw machine 
Wanted—Demonstrator: a large manufac machinery ; steady position offered. Box 870, with gap bed, wire thed geared fricti ‘cae 
turing nv de Ss to } ate | AMERICAN MACHINIST. : sa] : 4, HCarec riction head, 
iring compan) esires to communicate with ‘ : se geared face plate, power feed to turret, double 
a party or parties who have had practical ma Wanted—Clerk for drafting room capable tool post cross slide and triple friction count 
chine shop experience to demonstrate to fac of making and keeping up bil! of material and ershaft; capacity of wire feed 115 16°: 
tories; must be able to give first-class refer records of blueprints Write, stating experi weight, 4100 pounds; in very good condition : 
ences, steady and industrious; this company ence and salary to Box S78, AMER. MACH. can be bought at low price . 30x 923. Au M 
desires preferably parties to be not over 40 W; Meoat.elees taren te ' “ 5 , an eeage 
: anted—First-class large lathe and planer Tor Sale ate ; IO. ool? ttm 
vears of age: steady work guaranteed: state operators; good wages and steady werk for For Sale I ate nt No. 916,512 > self-timing 
salary desired. Box $16, AMER. MACHINIST. the right ‘parties: location, medi an ahem & aan speed indicator . a most improved instrument 
i gl part : a . atu 4 ( 1 center runs idle till clutch is thrown in: 


MICHIGAN in central part of Ohio. s0X SO4, AM. MACH. when revolutions for the desired time are reg 
Machinists—-We are increasing our output istered it will disconnect automatically 1 

; “ret-clas P a : a ’ w" i I i - ‘ ‘ atically, thus 
Wanted—First-class man experienced in and invite application from machinists with no watch is needed, nor light: one hand can 


tracing stock Address Iludson Motor Car experience on planers, turret lathes, boring operate it, which is convenient for shafts 

Company, Detroit, Mich mills, milling machines, screw machines, ete. : near floor or ceiling: simple in construction 
Wanted at once, toolmakers, die sinkers, state fully, experience and wages. Foos Gas and cheap to manufacture K. Weiss, 30 

trimming diemakers, machinists, automatic Engine Co., Springtield, Ohio Woodlawn Terrace, Waterbury, Conn. ; 
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